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ine  craftsmanship  .  .  . 

.  .  .  expert  workmanship 

Characterize  every  element  which  enters  into  the  construction  of 
Amperex  Water  Cooled  tubes.  The  painstaking  thoroughness,  pre¬ 
cision  and  skill  with  which  these  elements  are  designed  and  engi¬ 
neered  is  best  illustrated  by  the  grid. 

Welding,  the  customary  method  of  attaching  the  fine  grid  wire  to 
the  supporting  rods,  is  entirely  eliminated.  The  intense  heat  de¬ 
veloped  in  this  process  results  in  the  formation  of  oxide  films  on 
the  wires  (a  source  of  grid  emission)  and  in  the  crystallization  of 
grid  wire  and  rod  at  the  point  of  junction. 

For  the  Amperex  grids,  a  machine  was  developed  which  slots  the 
supporting  moly  rods  at  accurate  intervals  determined  by  the  pitch 
of  the  grid.  The  grid  wire  is  securely  swaged  into  these  notches, 
forming  a  strong  rugged  grid  free  from  brittleness  due  to  crystalli¬ 
zation  and  free  from  surface  contamination  because  of  any  oxidation. 
This  minute  attention  to  detail  is  a  contributing  factor  to  the  out¬ 
standing  performance  of  Amperex  tubes. 
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►  VOl/rS  . . .  Thf  sad  accidt-iital  «lfath  nf 
Ross  Hull,  editor  of  QST,  as  a  result  of 
comiuK  into  contact  with  dOdO  volts 
from  an  experimental  television  receiver 
focusses  attention  upcm  the  extreme  ne¬ 
cessity  for  adequate  protection  when 
workin^r  with  hitrh  voltajre  ecjuipment. 
In  the  experimental  receiver  built  hy 
ElfctrooicH  considerable  effort  has  Iteen 
made  to  see  that  accidents  cannot  hap¬ 
pen,  and  thost*  who  may  build  such 
•■(juipment,  perhaps  desijrned  after  the 
articles  written  by  Mr.  Fink,  must  not 
slijrht  the  safety  measures  adv<»cate<l. 

►  .NEW  T'HINtiS  .  .  .  On  September  14 
New  Y’orkers  ^ot  their  first  opportunity 
to  comment  on  television  ami  to  he  tele¬ 
vised  at  the  same  time.  On  that  «lay 
NBC  took  portable  equipment  to  the 
street  and  interviewed  passersby,  their 
words  ami  “looks”  beinjr  sent  to  the 
television  transmitter  on  the  Empire 
State  and  broadcast  from  there.  In  a 
preview  theater  in  New  York,  a  new 
system  of  color  movies  was  demon- 
‘‘trated  »»n  September  4.  Usinjj  ordi¬ 
nary  black  and  white  film,  proces.sed  in 
any  laboratory,  (juickly,  with  what  ap¬ 
peared  to  Ih?  excellent  color  fidelity, 
this  new  .system  is  optical  and  not  pho- 
toirraphic  or  chemical  in  any  way.  It 
looks  too  simple  to  be  true — but  it 
works. 

Usin^  ordinary  mercury  vapor  recti- 
ticrs,  with  few  additional  trappings, 
I’rofes.sor  Dor.sey  of  the  University  of 
•Manitoba  demonstrates  the  rectification 
of  a  half-ampere  at  70,000  volts  in  the 
high  tension  laboratories  of  the  Con¬ 
solidated  Edi.son  Company,  New  York 
Fity.  In  a  6-phase  setup,  this  would 
amount  to  about  200  kw  which  is  be¬ 
ginning  to  look  like  power.  The  utili¬ 
ties  interest  is  in  d-c  transmission  to 
avoid  putting  in  new  lines  etc. 

Eastman  Kodak  company  undertakes 


research  to  extract  vitamin  E  from 
wheat;  not  only  develops  a  method  of 
performing  the  task  at  hand,  but  «le- 
velops  a  new  type  of  vacuum  i)ump  as 
a  by-product.  It  is  probable  that  the 
pump  will  assume  more  importance  than 
the  vitamin  product. 

.All  of  these  recent  events  have  sig¬ 
nificance  to  readers  of  Klectronics. 
There  is  no  end  of  new  things  in  sight; 
may  it  ever  be  so! 

►  INSERT  ...  .As  part  of  a  .Mctlraw- 
Hill  program  t»»  promote  more  cordial 
relations  between  industry  and  the  pub¬ 
lic.  and  industry’s  employees,  stock- 
h(dders  and  consumers,  this  issue  con¬ 
tains  a  plea  for  better  relations,  a  plan 
for  achieving  such  good  will,  and  facts 
about  <tne  of  the  many  questions  which 
bother  us  today. 

The  (juestion  debated  is,  should  re¬ 
search  be  stoppe«l? 

None  of  our  readers  believe  it  should. 
We  know  that  the  fruits  of  research 
are  new  products,  new  materials,  new 
economies,  new  industries,  new  liv¬ 
ing  standards,  new  jobs.  But  the  un¬ 
informed  are  often  led  astray  by  those 
who  have  little  to  say  but  talk  much, 
and  glibly.  The  final  8  pages  of  this 
insert  contains  the  story  of  how  an 
industry  grew  from  research  by  men 
such  as  Richardson,  .Maxwell,  Lang¬ 
muir;  by  di.scoveries  and  inventions  by 
.Marconi,  DeForest,  .Armstrong  and 
others;  a  few  words  about  the  different 
kinds  of  people  that  are  required  to 
make  an  industry;  and  finally  some¬ 
thing  on  the  benefits  of  re.search.  Whole 
volumes  could  be  written  on  any  one  of 
these  subjects.  But  if  these  pages,  writ¬ 
ten  in  words  of  one  .syllable,  will  aid 
anyone  in  explaining  why  we  must  not 
have  less,  but  more  research,  to  some¬ 
one  who  doubts  it,  the  purpose  of  the 
message  will  have  lieen  served. 


►  ( O.NSl  LT.ANTS  .  .  .  F  or  some  time 
the  editors  have  been  collecting  names  of 
experts  in  various  lines  of  electronic 
activity  the  world  over.  These  experts 
are  independent,  and  are  available  to  be 
considered  when  special  problems  arise 
in  which  an  outside  engineer,  physicist 
or  mathematician  is  re»iuired.  Inquiries 
are  welcomed. 

Elt’ctronicK  is  always  delighted  to  un¬ 
cover  a  problem,  which  some  one  has, 
and  which  can  be  thrown  open  to  the 
entire  readership.  There  are  no  strings 
attached  to  any  suggested  solution  se¬ 
cured;  it  is  hoped,  however,  if  a  prob¬ 
lem  of  general  interest  appears  and  is 
solved  that  its  solution  may  be  pre¬ 
sented  through  these  pages. 

►  SORRY  ...  In  Mr.  R.  W.  Carlson’s 
article  in  .August,  two  errors  occurred 
in  the  circuit  diagram.  To  make  the 
circuit  work,  connect  the  50,000  ohm 
screen  resistors  to  the  bottom  of  the 
plate  resistors,  and  reverse  the  180- 
volt  battery. 

In  April  lO.'lT,  Professor  Russell  of 
Columbia  wrt)te  an  article  on  feedback 
amplifiers.  In  the  diagram  on  page  IT 
of  that  issue  appears  the  circuit  of  an 
inverter  stage.  Anybcxly  building  this 
circuit,  as  several  have,  and  finding  that 
the  6L6  tubes  blow  up,  had  better  ground 
the  point  between  the  150M  and  500M 
resistors  feeding  the  two  type  76  tubes. 

Errors  like  these  are  regrettable;  and 
without  actually  building  the  editors 
have  nothing  but  their  knowledge  of 
circuits  to  call  upon  to  check  diagrams 
submitted  by  authors.  Sometimes  the 
editors  add  a  few  errors  of  their  own, 
by  neglecting  to  catch  things  the  drafts¬ 
man  omitted  or  inserted.  It’s  a  help, 
however,  to  get  from  the  authors  dia¬ 
grams  which  are  free  from  errors  and 
which  a  non-technical  draftsman  can 
follow  easily. 


PLASTICS  FOR  RADIO 


Laminated  plasties  have  had  eoiisi<lerahle  jirowth  in  the  radio  industry  heeanse  of  light 
weight,  easy  niaehining.  high  resistivity,  ami  freedom  from  moisture  absorption.  Some  of 
the  more  important  properties  of  laminated  plasties,  and  their  use  in  eleetronie  eireuit  ap- 
plieations  are  given  in  this  artiele  hy  Mr.  MeDonoiigh 


IN  THE  past  few  years  laminated 
plastics  have  played  an  impor¬ 
tant  part  in  the  radio  field  in  re¬ 
ducing  the  size  and  weight  of  iiarts. 
In  addition,  low’  w’ater  absorption 
of  the  material  enables  it  to  retain 
its  good  electrical  properties  even 
after  exposure  to  high  humidities. 
Because  of  its  lightness  and 
strength  it  often  serves  as  a  com¬ 
bined  structural  and  •  insulating 
member.  Its  density  is  about  one- 
half  that  of  aluminum.  For  exam¬ 


ple,  .Micarta  weighs  approximately 
l.J?5  grams  per  cubic  centimeter. 
The  physical  properties  are  such 
that  intricate  punchings  can  be 
made  which  still  possess  the 
strength  and  durability  necessary 
for  radio  service.  The  tools  for 
punching  are  the  same  as  those 
used  in  the  punching  of  metal  ma¬ 
terials  except  the  clearances  should 
be  smaller  between  punch  and  die. 
Laminated  plate  can  be  readily  ma¬ 
chined.  drilled,  tapped,  threaded 


and  milled  with  the  same  tools  as 
soft  metals  such  as  bra.ss  and 
bronze.  No  special  tools  are  neces¬ 
sary  for  any  of  these  operations. 

The  electrical  properties  of  the 
laminated  material  are  such  that 
there  is  an  ample  factor  of  safety 
for  the  general  run  of  low  frequen¬ 
cies,  In  the  development  of  the 
radio  field  with  its  higher  frequen¬ 
cies  and  in  the  electrical  field  with 
its  step-up  in  voltage,  insulation 
requirements  became  much  more 


Punchability.  Laminated  plas¬ 
tics  ofier  good  mechanical 
and  electrical  properties  and 
may  be  accurately  and 
easily  punched.  Opposite 
page — Some  oi  the  many 
coil  forms  which  laminated 
plastics  have  made  possible 


Modern  wafer-type  tube  sockets 
can  be  easily  punched  out  of 
Micarta 


sheets  are  molded  in  sizes  up  to  48" 
X  96"  and  in  thickness  of  .010"  to 
10".  In  production  of  plate  the 
treated  material  is  cut  into  sheets 
of  the  desired  dimensions  of  the 
finished  plate.  These  layers  of  im¬ 
pregnated  sheets  are  then  placed  in 
a  hydraulic  press  where  they  are 
subjected  to  a  temperature  of  347° F. 
and  a  pressure  of  more  than  1000 
lbs.  per  stiuare  inch. 

Tubes  are  made  by  rolling  the 
paper  or  cloth  on  a  mandrel  which 
is  so  assembled  that  the  paper  or 
cloth  passes  over  a  heated  roll  which 
softens  the  resin  and  allows  it  to 
adhere  to  the  adjacent  layer  of 
paper.  When  the  desired  thickness 
of  tube  is  rolled  the  mandrel  and 
tube  are  placed  in  an  oven  and 
allowed  to  cure.  After  the  pressing 
and  curing  operations,  the  plate  and 
tubes  are  permanently  infusible  and 
insoluble. 


Left  -  Spiders  for  loud  speakers 
are  often  made  of  laminated  plas¬ 
tic  materials 


Below — Intricate  designs  with  sharp 
corners,  such  os  these  switch  parts, 
are  usually  made  of  laminated 
plastics 


terial  and  has  the  strength  to  with¬ 
stand  the  continual  vibration. 

I,^minated  resinous  material  is 
formed  by  the  action  of  heat  and 
tremendous  pressure  on  a  number 
of  layers  of  either  paper  or  cloth 
which  have  been  impregnated  with 
a  synthetic  resin.  By  dissolving 
this  synthetic  resin  in  a  suitable 
solvent  a  varnish  is  produced  with 
which  the  paper  or  fabric  is  im¬ 
pregnated.  This  base  material 
passes  continuously  through  a 
treating  machine  where  the  varnish 
is  applied  and  the  solvent  evap¬ 
orated. 

Laminated  plastic  is  available  in 
sheets,  rods,  tubes,  angles,  channels 
and  molded  shapes.  For  example. 
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rigid  and  laminated  materials  are 
finding  increasing  use. 

Tubes  made  of  the  material  pos¬ 
sess  all  the  properties  of  the  plate 
with  the  added  feature  that  they 
can  be  easily  threaded  with  a  very 
fine  thread.  On  a  wall  tube  it 
is  possible  to  cut  32  threads  per 
inch.  ALso,  tubes  will  withstand 
the  heat  of  the  soldering  process 
without  blistering  or  other  harmful 
results. 

Other  materials  such  as  hard  rub¬ 
ber,  glass,  porcelain,  etc.  have  been 
tried  but  none  seem  to  have  all  the 
desirable  properties  of :  good  elec¬ 
trical  characteristics  under  high 
humidities;  strength,  durability 
with  lightness;  machinability ;  re¬ 
sistance  to  heat;  and  punchability. 

Particularly  in  radio  transmitting 
apparatus,  laminated  plastic  mate¬ 
rials  have  simplified  design  prob¬ 
lems  by  their  ability  to  withstand 
the  dielectric  field  stresses  of  the 
radio  frequency  voltages.  Such  ap¬ 
plications  require  a  material  which 
has  high  insulation  resistance,  and 
which  must  be  mechanically  stable; 


Typical,  small  radio  parts  punched 
from  lominated  plastics  are  shown 
at  the  right 


Below — Radio  coil  supports  made 
of  laminated  plastics  are  durable 
and  low  in  cost 


that  is,  it  must  not  cold  P.ow  under 
pressure. 

Coil  forms  of  various  sizes  for 
short  and  long  wave  sets  are  shown. 
In  the  manufacture  of  coils  it  is 
necessary  that  a  material  be  easily 
threaded  with  a  fine  thread  and 
that  punched  holes  and  slots  do  not 
affect  the  electrical  properties  of 
the  tube.  Other  examples  of  radio 
parts  are  shown.  These  parts  in¬ 
clude  terminals,  strips,  insulators, 
speaker  terminal  blocks.  All  these 
parts  have  been  punched  cold,  and 
do  not  show’  any  cracking  or  burst¬ 
ing  of  the  holes.  They  are  also 
tapped  and  riveted.  Another  part 
used  with  great  success  is  the 
speaker  spider.  It  is  very  thin  ma- 
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Half-Wave  Gas  Rectifier 


Circuits 


Frequently  h  is  desirable  to 

predetermine  the  current  and 
voltage  wave  forms  which  may  occur 
in  a  circuit  using  the  low  pressure 
gas  filled  rectifier  tube.  The  follow¬ 
ing  analytical  discussion  presents  a 
method,  employing  operational  calcu¬ 
lus  in  its  simpler  form,  for  determin¬ 
ing  in  an  exact  manner  these  func¬ 
tions  in  circuits  utilizing  such  an 
ionic  device.  The  analysis  is  rigorous 
in  so  far  as  the  circuit  problem  is 
concerned,  though  certain  basic  as¬ 
sumptions  have  been  made. 

One  distinguishing  feature  of  the 
low  pressure  gag  filled  tube  is  that 
tube  voltage  drop  during  its  conduct¬ 
ing  period  is  small  and  practically 
independent  of  current  magnitude. 
This  constancy  of  tube  drop  is  as¬ 
sumed  in  the  following  analysis.  It 
is  considered  also  that  the  circuit  is 
fed  from  an  a-c  power  source  having 
sinusoidally  varying  voltage  of  con¬ 
stant  effective  value. 

First  consider  the  circuit  shown  in 
Fig.  1.  The  voltage  impressed  is 
e  =  E,„  sin  X.  Ea  denotes  the  con¬ 
stant  tube  drop  and  v  the  instantane- 


Fig.  1,  above — Fundamental  half¬ 
wave  rectifier  circuit  using  gaseous 
rectifier  for  which  analysis  is  car¬ 
ried  out 

Fig.  2 — Half-wave  rectifier  circuit 
with  resistance  plate  load 

Fig.  3,  extreme  right — Voltage 
and  current  wove  forms  for  half¬ 
wave  circuit  using  gaseous  conduc¬ 
tion  rectifier 


Current  and  voltajre  wave  forms  fttr  half-wax e  rectifier  cir¬ 
cuits  having  various  types  of  jdate  loatling  ami  employing 
gaseous  conduction  tubes.  Methotl  of  ttperation  calculus 
provitles  rigorous  analysis 


By  C.  M.  WALLIS 

AxHixtant  I'rofestnjr 
/ti  fiiiriim  tit  o/  Electrical  Engintrritiii 
I'nircrxitu  ftj  Mixxoiiri 


ous  voltage  across  the  load.  During 
the  period  of  current  flow,  the  follow¬ 
ing  equation  expresses  the  voltage 
relationships  in  the  circuit 

0  =  (sin  -Y)  -  c  -  K.  (1) 

Case  I.  I‘i(ic  RraiKtire  Loads 

As  the  simplest  case  let  it  be  as¬ 
sumed  that  the  load  consists  of  a  re¬ 
sistance  in  series  with  a  battery  on 
charge.  See  figure  2.  The  load  volt¬ 
age  is  V  =  Ri  ■  Et<.  Hence  the  equa¬ 
tion  (1)  becomes 

where 

k  =  (A’,  -f-  Eb}/  Em. 

The  above  equation  gives  the  in¬ 
stantaneous  value  of  the  circuit  cur¬ 
rent  during  the  period  of  current  flow, 
i.e.,  when  the  bracketed  term  is  posi¬ 


tive.  The  time  angle  of  firing  a  is 
sin'*  k.  The  angle  of  “cut  off”,  (3,  i- 
(jr — sin  '  k).  Figure  3  illustrate- 
the  nature  of  the  current  function. 
It  may  be  seen  that  the  current  flow- 
in  impulses  which  are  portions  of 
sine  waves.  The  average,  or  d-i 
value  of  the  anode  current  is 

Ihc  =  Em  [2  cos  a  — A'  I  r  — 2rt)]  2TrK  (•> 
Case  II.  Induct  in  Load 

Assume  now  that  an  inductance  of 
L  henrys  is  placed  in  the  circuit  of 
Fig.  2  as  shown  in  Fig.  4.  The  load 
voltage  V  must  now  be  expres.'^ed  as 

r  —  /(*(  —  Ato  -y-  -f-  A  fi 
iLr 

which  may  be  written  in  the  form 

!'  “  /.u.'  (/>  rj')  i  h  B 

where  r,  =  R  Lo>  and  p  is  the  differ¬ 
ential  operator  d  dx.  Substituting 
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the  above  expression  for  the  loaci  volt- 
aKt*  into  ecjuation  (1)  and  transpos¬ 
ing  terms  yields  the  result 


I  0.  -  71 


Khi.  A  )  -  /.-I 


(4) 


which  is  the  ditTerential  etpiation  of 
the  circuit  current  expressed  in  oper¬ 
ational  form. 

Since  eciuation  (4)  indicates  that 
the  current  /  is  the  result  (»f  the  two 


voltage  functions 


k  acting  in 


Lu 

the 


sin  .V  and 
circuit,  its 


Complete  solution  includes  the  com¬ 
plementary  function  plus  the  i)articu- 
lar  integral  for  each  voltage  function. 
Hence  the  general  .solution  may  U* 
carried  out  in  the  following  manner. 


Ix-t  I  =  li  -f  Ij  -1-  (j 


when- 

'1  0'  A  v)  - 

u 

.',a) 

«i  (p  -r-  v)  ^ 

A.  ,  .. 

- —  sin  A 

/-u* 

f.jb) 

(.1  (/>  -  7)  "= 

(.oc) 

the  complementary  function  is  ob- 
tiiined  from  (5a)  which  is  the  h«*mo- 
geneous  ecjuation.  Since  it  is  a  dif¬ 
ferential  eipiation  of  the  first  order, 
its  solution  is  of  the  form 


..  =  .If'"' 

The  particular  integral  for  each  volt¬ 
age  function  is  obtained  from  (5b» 
and  (5c).  They  are  the  steady  state 


solutions  ( 

Ilf  the.se  equations 

.  Thus 

the  steady 

state  solution  of 

(5b)  is 

obtained 

by  letting  p  =  j 

and  the  steady  state  of  (5c) 

i-:  found 

by  letting 

p  0.  Carrying 

through 

these  ,,per 

ations  and  simi)lif\ 

•ing,  the 

complete  solution  nf  t  4'  may 

be  writ- 

ton 

sin  (  .\  (>  t. 

•t 1  1  1 1  \ 

- [ 

V  1  --  7- 

1  1 !» 1 

w  here  3  — 

cot  t 

The  constant  A  is  evaluated  from  the 
condition  at  the  j)oint  of  fii-ing.  i.e. 
when  A'  =  -7  =  sin  k,  and  /  =  0. 
Hence 


t 


V  1  ■  ( 


The  voltage  across  the  inductance  is 

=  /.(o  'ii  or 
fix 


I  ro.i  .  ,Y  —  o  I 

M  -  /•:,  r  -  •  (8) 

♦  V  1  -  ri-  I 

It  is  now  possible  to  determine  the 
exact  nature  of  the  current  and  volt¬ 
age  wave  forms  by  assuming  values 
of  A'  starting  at  A  =  3.  The  angle  of 
cut-otf  ^  is  that  value  of  A'  which 
makes  the  bracketed  term  of  e<|uation 
(fi)  e<iual  to  zero. 

Figure  5  illustrates  the  voltage  and 
current  wave  forms  obtained  in  such 
a  circuit.  We  note  that  the  current 
ri.se  is  delayed  due  t(»  the  inductive 
property  of  the  circuit.  In  addition 
the  iH^riod  of  current  How  is  extended, 
cut  off  occurring  at  a  point  furthei' 
along  in  the  cycle  than  if  the  circuit 


i.  =  i  A',  +  A’«),  A ■„  =  )).:tu;i 


7]  (  1  —  »?  -■  I 


r)  =  U  Au;  =  0.4.’)  0  =  cot  -‘r?  =  '1.5.77'^ 

„  =  ^i„  -1  k  =  17., 14"  ^  =  :i.su 

/-a' 


Current  etjuation  between  values  of 
X  =  3  and  .Y  =  ^  i:^ 

/  =  4  sin  f  .V  — ♦).’). 77  j-rO.OH  f 

—  2.(121  iiiiipcn's 

The  ({nation  for  the  voltage  across  L 
is 

f  t  =  |201..’>  (-...s  (  .V-(Wj.77")-'22;{  .j 
volts 

Curves  computed  from  the  above 
(“({uation  are  showti  in  Fig.  5. 


Case  III.  ('ll /Kirifire  Lnml 

The  third  type  of  circuit  to  be  con¬ 
sidered  is  the  one  shown  in  Fig.  6 
where  the  load  is  capacitive  in  char¬ 
acter.  When  in  operation  the  con- 
den.ser  C  is  charged  during  the  period 
of  tube  current  flow.  During  the 
{)eriod  that  the  tul)e  is  not  conducting, 
the  condenser  discharges  through  the 


Fig.  4,  left — Schematic  diagram  of 
half-wave  rectifier  having  induc¬ 
tive  and  resistive  plate  loading 


were  non-inductive. 

The  following  example  illustrates 
the  ease  with  which  the  above  equa¬ 
tions  may  be  handled:  A  60  cycle 
voltage  of  320  sin  tot  is  impre.s.sed 
across  a  circuit  containing  a  gas 
filled  rectifier  tube,  a  90  volt  battery 
on  charge,  a  resistance  of  37  ohms 
and  an  inductance  of  0.218  henry. 
The  tube  drop  is  7  volts. 


Fig.  5,  above — Voltage  and  current 
wave  forms  for  rectifier  with  in¬ 
ductive  and  resistive  load 


resistance  R.  The  nature  of  the  load 
vcdtage  r  is  illustrated  in  Figure  7, 
During  the  the  period  of  discharge 

■V-  -I 

V  =  I"  ('  RC^  (9) 

where  V'  is  the  value  of  the  load  volt¬ 
age  at  the  instant  of  rectifier  cut  off. 
During  the  charging  period  v=Z(p)i 
where  Zip)  is  the  impedance  of  the 
load  in  operational  form.  Hence  dur- 
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Fig.  6 — Gas  tube  rectiiier  circuit  haying  resistiye  and 
capacitive  plate  loading 


that  results  and  the  low  averatte  or 
zero  frequency  current.  Knowledge 
of  the  maximum  instantaneous  cur¬ 
rent  is  imiwrtant,  of  course,  in  the 
selection  of  the  rectifier  tube  to  sup¬ 
ply  such  a  circuit. 

The  following  example  illustrates 
how  the  above  etjuations  may  be  han¬ 
dled:  A  voltage  of  320  sin  wf  at  60 
cycles  is  impres.sed  across  a  half 
wave  rectifier  circuit.  The  load  con¬ 
sists  of  an  8430  ohm  resistance  in 
parallel  with  a  8.2  /if  conden.ser.  The 
tube  drop  is  7  volts. 

HC w  =  20.08  5  =  fan  **  H(’u'  —  .87. s 

f  K.  ) 

d  =  180  -  5  -  sin  ■'  <  ,  \ 

=  92.2“ 


ing  this  period  the  rectifier  current  / 
may  be  expressed  as 

'1  -  <"’) 

J«  ,0  3  ^ 

The  load  impedance  is 

7  (n)  =  ^  ^ 

R->r\,V^P  RCuip->r\ 


which  when  substituted  into  equation 
(10)  results  in  the  following: 


Ja 


to  B 


1  -[- 

fi 


8in(.Y-h5)-^  (II) 

where  o  =  tan  ’  RCm. 

The  angle  of  tube  current  cut  off, 
3,  may  be  determined  from  the  above 
equation,  since  w’hen  X  =  3,  i  =  0. 
Consequently 

The  value  of  V'  is  then 


T"  =  (sin  /3)  -  E.  (13) 

It  should  be  noted  that  a  cannot  be 
determined  from  equation  (11)  since 
there  is  a  discontinuous  ri.se  of  cur¬ 
rent  at  the  point  of  firing.  See  Fig¬ 
ure  7.  However,  it  may  be  found 
from  the  load  voltage  condition  at 
the  point  R  where  X  =  (2i:  -{  a) .  At 
this  point 

_  tr-i-a'B 

sin  (2x4-0) -£.=  F'*  (14) 

Equation  (14)  contains  the  unknown 
a  which  cannot  be  solved  directly.  The 
easiest  method,  is  to  plot  values  of 
the  right  and  left  hand  members 
against  assumed  values  of  a  and  de¬ 
termine  the  correct  value  from  the 
intersection  of  the  two  curves.  The 
angle  of  firing,  a,  having  been  found 
the  current  function  may  be  deter¬ 


mined  by  equation  t  10)  between  the 
limits  of  A'  =  a  and  A'  3- 

Generally  it  is  of  major  intere.st 
to  know  the  d-c  value  of  the  load  volt¬ 
age  This  may  be  found  from  the 
following  equation 

I'l-c  =  £*1*’,  (sin  X)  -  E.]  .Lr 

X  ■  'i  ) 

+  /  v\  - 


V  =  [ft’.,  (sill  4)  -  ft’.l  =  313  volts 
The  angle  a  is  determined  from  the 

equation  2x4:a-92.2' 

-  2<».OS 

.320 sin  (2x4o)  —  7  =  313  » 

By  solution  '2z4-a)=:414  ;  azz54°. 

I’/.r  =  -  •I'.ViO  [cos  .*>4“  —  cos  92.2  j 

-ft’.[l.»)l-.94.i|4-(2ti.08)  (3131  !-♦ 

I’/.r  =  279  volts; 


or 


V’;.  r  =  —  i  ft'm  [cos  a  -  cos  ,3 1  —  ft’.  -  a  | 
2x  ( 


H(\ 


f 

ol'  1-, 


14. 


One  characteri.stic  of  such  circuits 
is  the  high  peaked  current  impulse 


aiiipi/res 

The  equation  for  the  rectifier  current 
during  the  charging  period  is 

i  =  .001  sin  ( .V-t-H7.8°)  —  .(KKt  Hin|>crc8 
Figure  7  shows  the  voltage  v  and  the 
current  i  as  determined  for  the  above 
equations. 


Fig.  7 — Current  and  voltage  wove  iorms  ior  resistance  and  capacitance 
loaded  rectiiier  circuit  oi  Fig.  6 
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I.  R.  E.-R.  M.  A.  ROCHESTER  MEETING 


NOVEMBER  14,  15,  16 


SAGAMORE  HOTEL 


ROCHESTER,  NEW  YORK 


MONDAY,  NOVEMBER  14 
9:00  A.M. — Kej'istration. 

Kxhibits  Open. 

9:30  A.M. — Technical  Session. 

“h'reciuency  Modulation,”  by 
C.  B.  Fi.sher,  Northern  EUc- 
tric  Co. 

■‘Television  R-F  Input  Cir¬ 
cuits,”  by  H.  T.  Lyman,  Geti- 
iral  EUctric  Co. 

‘‘Louds|)eaker  Consideration 
in  E'eedback  Amplifiers,”  by 
Hu^h  S.  Knowles,  ./ra.sca  Ra¬ 
dio  Mfu.  Co. 

12:30  P.M. — (ir(»up  Luncheon. 

2:00  P.M. — Technical  Se.ssion. 

“The  Over-Voltage  Timer  and 
an  Kxample  of  its  Application 
to  the  Measurement  of  Radio 
Interference,”  by  C.  M.  Burrill 
and  K.  T.  Dickey.  RCA  Mfu. 
Co. 

“Measurement  of  Radio  In¬ 
terference,”  by  C.  .1.  Franks. 
Ec  rris  I  hk  t  ru  m  ent  Co  rpo  ra  - 
tion. 

4:00  P..M. — Inspection  of  Exhibits. 
Committee  MeetiiiKt^. 

6:30  P..M. — (iroup  Dinner. 


7 : 15  P..M. — Technical  Session. 

“ImaKe  Amplifier  Pick-Up 
Tul)es,”  by  P.  T.  Farnsworth 
and  B.  C.  Gardner,  Faru.s- 
irorfh  I'i.'doit,  Inc. 

TUESDAY,  NOVEMBER  15. 

9:00  .V..M. — Registration. 

F.xhibits  Open. 

9:30  .\..M. — Technical  Sessi<m. 

“Standardized  Intermediate 
Frequency,”  by  .J.  K.  Brown. 
Zenith  Radio  Corporation. 
“Recent  Developments  in  Tula* 
DesiKn,”  by  R.  M.  Wi.se,  Hy- 
yrade  Sylrania  Corporation. 

12:30  P.M. — (iroup  l.uncheon. 

2:00  P.M. — Technical  Session. 

“Cathode  Neutralization  in 
I-F  Amplifiers,”  by  J.  A. 
Worcester  and  C.  S.  Root. 
Getberal  Electric  Cotnixiny. 
“Gamma  and  Ranjjre  in  Tele¬ 
vision.”  by  1.  G.  MaloflF,  RC.A 
Mfg.  Co. 

l:0(iP.M. — Inspection  of  Exhibits. 

Committee  Meetings. 

6:30  P.M. — T  e  n  t  h  .\nniversar> 
Dinner  (Staj;). 


WEDNESDAY,  NOVEMBER  16. 

9:00  A. .M. — Exhibits  Open. 

9:30  .4.M. — Technical  Session. 

“The  lnteri)retation  of  Am¬ 
plitude  and  Phase  Distortion 
in  Terms  of  Paired  Echoes,” 
by  Harold  A.  Wheeler,  Hazel- 
tine  Sendee  Corporation. 
“New-HiKh-Transconductance 
Ultra-Hijjh  Frequency  Tubes,” 
by  .A.  P.  Kauzmann,  RCA 
Mfg.  Co. 

“The  U.se  of  Die  Castings  in 
Radio  Applications,”  by  W.  W. 
Broughton,  The  New  Jersey 
Zinc  Company. 

12:30  P.M. — (ir(»up  Luncheon. 

2:00  P.M. — Technical  Session. 

“Principles  and  Methods  in 
Television  Laboratory  Tech¬ 
nique,”  by  S.  W.  Seeley  and 
D.  E.  Foster.  RCA  License 
Laboratory. 

“Production  of  Image  Dissec¬ 
tor  Tubes  for  Motion  Picture 
Pick-Up.”  by  C.  Larson  and 
B.  C.  Gardner,  Farnsworth 
Telerision,  Inc. 

1:00  P..M, — Exhibits  Close. 


ELECTMPMCS  RECEIVES  FIRST  Ol  TUOOR  TELEVISION  BROADCAST 


On  Snptember  14  in  front  of  the  RCA  Building  at  30 
Rockefeller  Plaxa,  Warren  Wade,  NBC  program  director 
interriewed  William  O'Donnell  on  the  future  ueefulneie  of 
teleTieion,  in  the  firet  regularly  scheduled  outdoor  tele¬ 
cast  by  the  National  Broadcasting  Company 


Portable  equipment  was  used  to  relay.  Tia  coaxial 
coble,  the  audio  and  video  signals  to  the  transmitter 
atop  the  Empire  State  Building.  The  television  receiver 
built  by  Electioaics'  editorial  staff  (see  page  16)  picked 
up  the  image  shown  in  the  unretouched  photograph  above 
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A  Laboratory  Television 
Receiver — IV 


In  this  fourth  installment  tleserihing  Electroiiirs'  equipment  the  ii-h-f.  eonverter.  ami  amlio 
pcu'tions  of  the  sii[)erhetero(lyne  receiver  are  descrihed.  completing  the  soumi  channel  from 
antenna  to  loudspeaker  and  the  picture  (‘hannel  from  antenna  to  i-f  amplifiers. 


49KMC(AunO) 
4i.  S  M((VI0Ca) 


FirouTNcr 

SIMRATOI 

hHl 

1  ve»ticAisyNC 
V  «Nf»*TOt 


ASbUC.  4O-B.0(10CPS.  40- 10,000  CAS. 
L?rMn.  *U0J0_ 


Fig.  1 — Block  diagram  of  the  video-audio  receiver  unit,  showing 
functions  of  all  tubes  mounted  on  the  chassis  in  Fig.  2.  The  numbers 
refer  to  the  frequencies  handled  by  each  tube  when  the  r-f  stage  is 
tuned  to  the  44-50  Me.  channel 


Ky  DONALD  (i.  FINK 

Managing  E<litor,  Elect rotiicg 

The  preceding  installments  in  thi.< 
series  have  described  the  cathode- 
ray  tube  equipment,  including  the 
scanning  generators  and  the  .sync- 
separators  which  control  the  scan¬ 
ning  generators.  It  now  remains  t<> 
describe  the  radio-,  intermediate-, 
video-,  and  audio-frequency  circuits 
which  supply  the  control  signals  to 
the  cathode-ray  tube  and  loud¬ 
speaker. 

The  superheterodyne  type  of  cir¬ 
cuit  was  decided  upon  because  it  is 
representative  of  current  professional 
practice  and  because  it  is  capable 
of  greater  stability  than  a  tuned  r-f 
circuit  of  equivalent  gain.  The  su¬ 
perheterodyne  entails  tracking  prob¬ 
lems  and  the  design  of  wide-band  i-f 
transformers  for  the  video  channel, 
but  these  are  no  worse  than  the  tend¬ 
ency  of  tuned  r-f  stages  to  oscillate 
and  the  complications  of  gang  tuning 
for  the  large  number  of  stages  re¬ 
quired. 

The  basic  design  requirements  of 
the  receiver  may  be  simply  stated: 
the  tuning  range  should  cover  as 
many  of  the  available  television  chan¬ 
nels  as  are  feasible.  In  the  present 
case  the  three  channels  lowest  in 
frequency,  44  to  50  Me.,  50  to  56  Me., 
and  66  to  72  Me.,  are  covered.  Ac¬ 
cording  to  the  recently  proposed  R. 
M.  A.  standards,  each  of  these  6-Mc. 
channels  contains  a  video  carrier  2.5 
Me,  above  its  lower  limit  (at  46.5  Me. 
in  the  44-50  Me.  channel)  and  an  au¬ 
dio  carrier  0.25  Me.  below  its  upper 
limit  (at  49.75  Me.  in  the  44-50  Me. 
channel).  The  separation  between  the 
video  and  audio  carriers  is  accord¬ 
ingly  3.25  Me.  and  this  separation  is 
the  same  for  all  channels.  The  side 
bands  contemplated  in  the  video  chan¬ 
nel  are  2.5  Me.  each  side  of  the  car¬ 
rier  for  double-sideband  transmis¬ 


sion.  In  the  event  that  single-sideband 
transmission  proves  practical  and  is 
adopted,  the  carrier  separation  will 
become  4.5  Me.  and  the  single  video 
sideband  will  be  nearly  4  Me.  side. 
The  design  of  the  pre.sent  receiver  is 
based  on  double-sideband  transmis¬ 
sions  and  a  2.5  Me.  sideband,  but  it 
can  be  readju.sted  for  single-sideband 
transmi.ssion  without  any  construc¬ 
tional  changes,  with  the  acceptance 
of  the  video  channel  limited  to  a 
width  of  2.5  Me.,  when  the  occasion 
requires  it. 

The  fact  that  the  audio  and  video 
carriers  have  a  fixed  frequency  sep¬ 
aration  of  3.25  Me.  permits  the  use 
of  a  single  r-f  stage  and  converter 
which  accepts  both  carriers  at  once 
and  converts  them  to  two  interme¬ 
diate  frequencies  separated  by  the 
same  interval.  In  the  present  case 
the  local  oscillation  frequency  in  the 
converter  is  adjusted  to  be  13  Me. 
higher  than  the  video  carrier.  Con¬ 
sequently  in  the  44-50  Me.  channel, 
for  example,  the  oscillator  frequency 
is  46.5  plus  13,  or  59.5  Me.  The  59.5 


Me.  oscillator  frequency  is  nuxed  with 
the  49.75  Me.  audio  carrier  to  produce 
a  9.75  .Me.  audio  i.f.  and  with  the 
46.5  Me.  video  carrier  to  produce  a 
video  i.f.  of  13  Me. 

The  audio  i.f.  may  then  be  ampli¬ 
fied  in  stages  employing  9.75  Me. 
coupling  transformers,  which  are  not 
currently  manufactured  and  must  la* 
si>ecially  constructed.  A  simoler  solu¬ 
tion  of  this  problem  is  to  employ 
an  ordinary  short-wave  broadcast  re¬ 
ceiver  tuned  to  9.75  Me.  The  present 
design  has  been  arranged  with  this 
possibility  in  mind,  but  for  the  sake 
of  completene.ss,  the  9.75  Me.  audio 
receiver  has  been  built  directly  into 
the  equipment.  This  receiver  em¬ 
ploys  standard  components  through¬ 
out,  including  a  second  converter 
stage  which  converts  the  9.75  Me. 
audio  i.f.  to  456  kc. 

The  video  i.f.  at  13  Me.,  has  two 
sidebands  each  2.5  Me.  wide  extend¬ 
ing  above  and  below  it.  Economy  dic¬ 
tates  that  only  one  of  these  sidebands, 
that  between  10.5  and  13  Me.,  be  am¬ 
plified.  Satisfactory  i-f  transformers 
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for  thi.o  baiul-width  have  not  been  put 
on  the  market  at  the  present  time,  and 
consequently  must  be  constructed  by 
h.ind.  The  desi>rn  of  the  video  i-f 
amplifier  as  well  as  the  video  detector 
and  output  stages  will  be  given  in 
the  next  installment  of  this  series. 

The  remaining  design  considera¬ 
tion  is  the  question  of  over  all  sensi¬ 
tivity.  Sensitivity  greater  than  1 
millivolt  (for  full  output*  is  apt  to 
be  wasted,  so  far  as  the  video  channel 
is  concerned,  unless  the  noise  condi¬ 
tions  ai*e  favorable.  ( Greater  sensi¬ 
tivity  than  this  is  achieved  at  the 
expen.se  of  one  or  two  additional  i-f 
amplifier  .stages,  which  inevitably 
limit  the  accepted  band-width  and 
consequently  lower  the  picture  (jual- 
ity.  In  the  audio  channel,  howevei-. 
the  band-width  is  so  narrow  that  any 
sensitivity  ui>  to  the  limits  of  tube 
noi.se  can  be  used  without  compro¬ 
mise.  The  present  design  gives  full 
output  on  the  video  channel  with  a  1 
millivolt  signal  and  on  the  audio 
channel  with  a  50  microvolt  signal. 
The  audio  channel  is  provided  with 
a.v.c.  so  that  the  additional  gain,  re¬ 
lative  to  the  picture  signal,  is  auto- 
inatically  removed  if  not  needed. 

The  tube  line-up  of  both  video  and 


audio  channels  is  given  in  Kig.  1,  and 
the  actual  positions  of  the  com¬ 
ponents  on  the  chassis  in  the  photo¬ 
graph  in  Fig.  2.  As  shown  in  the.se 
illustration.s,  the  signal  from  the  an¬ 
tenna  enters  first  an  r-f  stage  employ¬ 
ing  a  type  1852  tul)e.  This  tube  is 
of  the  high-j/,,,  variety  and  employs 
the  single-ended  construction  (con¬ 
trol  grid  and  plate  leads  are  Ixdh 
taken  through  the  base).  It  is  capable 
of  a  gain  of  about  4  or  5  per  stage, 
at  50  Me.  with  heavily  loaded  tuned 
circuits.  The  r-f  stage  feeds  an¬ 
other  1852  employed  as  a  converter, 
where  the  signal  is  mi.xed  with  oscilla¬ 
tions  from  a  .separate  o.sciIlator  em¬ 
ploying  a  0.15  triode.  In  the  output 
of  the  converter  stage,  the  video  and 
audio  intermediate  freciuencies  ap¬ 
pear.  The  video  i.f.  is  then  amplified 
in  three  stages  of  amplification  em¬ 
ploying  1852  tubes  and  sj>ecially  con- 
.structed  i-f  coupling  networks.  Tbe 
output  of  the  video  i-f  amplifier  is 
detected  in  a  6H6  diode,  and  fed  to 
another  1852  employed  as  a  video  out¬ 
put  stage. 

The  audio  channel  begins  at  the 
output  of  the  1852  converter,  as  a 
!).75  Me.  audio  i.f.  This  i.f.  is  fed 
first  to  a  fiS7  buffer  stage,  in  which 
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Fig.  2 — Top  view  oi  the 
superheterodyne  re¬ 
ceiver  chassis,  contain¬ 
ing  16  tubes  for  all 
video,  audio  and  sync- 
separation  functions. 
The  labels  correspond 
to  those  in  Fig.  4 


a  rejector  circuit  rejects  the  video 
i.f.  while  accepting  the  audio  i.f. 
The  output  of  the  6S7  buffer  is  then 
fed  directly  to  the  input  of  an  audio 
receiver  tuned  to  9.75  Me.  The  re¬ 
ceiver,  built  into  the  equipment  in 
this  carte,  contains  a  6K8  converter 
stage,  which  produces  a  456  kc.  i.f., 
two  6S7  i-f  amplifiers,  a  6R7  double 
diode  triode  for  detection,  a.v.c.,  and 
first  audio,  and  a  6V6G  audio  output 
tube. 

The  arrangement  of  the  parts  and 
the  as.sembly  of  the  chassis  in  the 
rack  are  shown  in  Figs.  2  and  3.  The 
receiver  chassis  is  mounted  directly 
below  the  chassis  which  supports  the 
cathode-ray  tube  and  scanning  cir¬ 
cuits,  and  the  separation  between 
the  plate  of  the  video  output  tube 
and  the  control  grid  terminal  of 
the  cathode  ray  tube  is  some  19 
inches.  To  conduct  the  signal  from 
the  output  tube  to  the  cathode-ray 
tube,  a  small  coaxial  line  is  employed, 
as  shown  in  the  photograph.  The  de¬ 
tails  of  this  arrangement  will  be 
given  in  the  next  installment. 

[..iiipiiit  Ilf  the  reeeirer  cha.sni.i 

Figure  4  gives  the  complete  con¬ 
nection  diagram  of  all  parts  of  the 
receiver,  except  the  video  i-f,  video 
detector  and  video  output  stage.  We 
consider  first  the  1852  r-f  stage,  the 
6.15  oscillator  and  the  1852  converter. 
It  will  be  noticed  that  switch-tuning 
is  employed  for  the  three  channels, 
and  that  no  attempt  is  made  to  obtain 
continuous  single-control  tuning  over 
the  range.  The  reason  for  this  choice 
rests  partly  in  the  difficulty  of  ob¬ 
taining  proper  tracking  in  u-h-f  cir¬ 
cuits,  and  partly  in  the  fact  that  three 
channels  can  be  convenientl.v  covered 
by  switch  tuning.  Four  tuned  cir¬ 
cuits  are  employed,  two  between  the 
antenna  and  the  r-f  tube  grid,  one  in 
the  r-f  tube  plate  circuit,  and  one  in 
the  oscillator.  Each  circuit  is  tuned 
by  a  group  of  three  midget  air-dielec¬ 
tric  condensers,  which  are  switched 
into  the  circuit  by  two  rotary 
switches,  each  a  double  pole,  triple¬ 
throw  unit.  The  switches  are  mounted 
directly  on  the  front  panel  of  the  re¬ 
ceiver  unit,  with  the  12  midget  con¬ 
densers  grouped  around  them  to 
permit  the  shortest  possible  leads. 
The  1852  and  6.15  tubes  are  mounteil 
horizontally  with  the  socket  terminals 
extending  directly  to  the  tuned  cir¬ 
cuits.  The  1852  is  so  mounted  that 
the  heater  pins  are  in  a  vertical 
plane.  All  by-pass  condensers  are 
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Fig.  3 — Rear  riew  oi  the  rack 
assembly,  showing  relation  oi 
receiver-unit  chassis  to  cathode- 
ray  tube  mount,  scanning  gen¬ 
erators,  and  power  supplies 

mounted  directly  on  the  socket  term¬ 
inals  and  grounded  at  the  nearest 
point  in  the  chassis. 

The  coil  Li  (Fig.  4)  is  two  turns 
grounded  at  the  center,  L-.  and  Li  are 
5  turns  of  #26  enamelled  wire,  wound 
on  separate  i-inch  diameter  hard- 
rubber  cylinders,  the  coils  occupying 
a  length  of  i  inch.  The  coils  are 
shunted  by  2000-  and  3000-ohm  l- 
watt  resistors,  respectively,  to  widen 
the  frequency  band  accepted.  Coil 
Li  in  the  1852  plate  circuit  is  5  turns 
of  #26  enamelled  wire  on  J-inch 
form,  with  I  inch  length.  It  is 
shunted,  indirectly,  by  the  1000-ohm 
grid  resistor  in  the  1852  converter 
stage.  The  coil  Ld  is  4  turns  of  #16 
enamelled  wire,  wound  on  a  i-inch 
form,  with  the  cathode  tap  taken  1 
turn  from  the  ground  end.  The  r-f 
choke  L,  is  a  conventional  pie-wound 
unit. 

The  construction  of  these  circuits 
is  straightforward,  provided  that  the 


parts  are  proinjrly  arranged  to  allow 
short  leads  in  and  near  the  tuned 
circuits.  The  by-passing  is  very  im¬ 
portant  to  avoid  feed-back  troubles. 
Note  that  each  tube  heater  is  indi¬ 
vidually  by-passed  at  the  socket  and 
that  one  side  of  the  heater  circuit  is 
grounded  ( the  other  heater  terminals 
are  marked  “H”).  The  bias  gain 
control  Ru  on  the  1852  r-f  stage  pro¬ 
vides  voltage  which  is  al.so  used  on 
the  three  video  i-f  stages,  to  be  de¬ 
scribed  later.  The  plate  load  resistor 
in  the  output  of  the  1852  converter 
is  temporary,  for  testing  the  audio 
channel  only.  When  the  i-f  ampli¬ 
fiers  are  wired,  the  first  i-f  coupling 
network  .serves  as  a  plate  load  for 
the  converter,  as  noted  in  the  ne.xt 
in.stallment. 

The  nndio  channel  eircaitn 

It  has  been  said  that  no  one  should 
attempt  the  con.st ruction  of  a  tele¬ 
vision  receiver  unless  he  is  fully  cap¬ 
able  of  as.sembling  and  wiring  an  all¬ 
wave  superheterodyne  receiver.  If 
there  is  any  doubt  in  the  reader’s 
mind  concerning  his  ability  to  build 
such  a  receiver,  the  six  tubes  in  the 
lower  half  of  Fig.  4  constitute  a  fair 
test.  With  the  single  exception  of 
the  rejector  circuit  in  the  grid  cir¬ 
cuit  of  the  6S7  buffer  stage,  all  the 
components  in  the  audio  channel  are 
conventional  in  every  resi)ect.  The 
6S7  tubes  are  chosen  because  they 
have  half  the  heater  drain  of  the 
more  usual  6K7’s  (the  total  heater 
consumption  of  all  the  tubes  in  the 
receiver  unit,  including  the  .sync  sep¬ 
arators,  is  6.2  amperes).  The  6K8 
converter  is  used  in  preference  to 
other  pentagrid  units,  since  it  gives 
very  stable  performance  at  9.75  Me. 

The  inductors  L.  and  L«  are  those  of 
a  standard  shortwave-broadcast  r-f 
coupling  unit,  with  the  broadcast 
band  set  of  coils  unused.  The  coils 
Lig  and  L,,  are  a  similar  sw-bc  oscil¬ 
lator  unit,  intended  to  give  an  i.f.  of 
456  kc.  from  a  5-15  Me.  signal.  L« 
and  Lio  are  tuned  by  43-plate  midget 
condensers  which  are  mounted  under 
the  chassis,  since  they  do  not  need 
adjustment  after  the  initial  setting. 
L,2,  La,  and  Lu  are,  respectively, 
standard  input,  inter.stage  and  output 
i-f  transformers,  for  456  kc.  The 
converter  and  two  i-f  stages  are  a-v-c 
controlled  from  one  of  the  diode  units 
in  the  6R7  duo-diode  triode.  The 
other  diode  provides  a-f  voltage  for 
the  triode  through  the  coupling  net¬ 
work  and  tht  audio  gain  control 


The  output  tube,  a  beam-power  tube, 
is  capable  of  about  5  watts  output 
with  low  distortion.  A  simple  tone 
control  Ry,  is  incorporated  in  the  out¬ 
put  of  this  tube.  Though  not  quite 
so  necessary  in  the.se  circuits  as  in 
the  u-h-f  portions  of  the  receiver, 
the  practice  of  individual  by-passing 
of  heaters  and  all  other  non-signal 
elements  is  recommended. 

The  rejector  circuit  (L„CuCj)  is 
mounted  in  a  .separate  shield  can. 
The  coil  L,  consi.sts  of  35  turns  of 
enamelled  wire  clo.se  wound  on 
a  i-inch  diameter  rubber  cylinder. 
The  capacitors  are  air-dielectric 
midget  units.  The  circuit  is  a  com¬ 
bination  of  a  series  and  parallel  tuned 
circuit.  Lt  and  Ci  are  made  anti¬ 
resonant  at  11.75  Me.  to  reject  the 
video  i-f  sideband,  while  L,  and  C, 
are  made  resonant  at  9,75  Me.  to 
accept  the  audio  i.f.  The  voltage  ap¬ 
pearing  across  C^,  containing  the 
audio  i.f.  only,  is  then  fed  to  the  6S7 
buffer  stage.  The  tuned  circuits  al.so 
have  a  purpo.se  in  flattening  the  over¬ 
all  respon.se  on  the  video  i-f  ampli¬ 
fiers,  as  explained  in  the  next  article. 

The  appearance  of  the  front  panel 
of  the  receiver  unit  is  shown  in  Fig. 
5.  The  two  rotary  switches  are  sur¬ 
rounded  by  the  tuning  adjustments 
for  each  of  12  midget  condensers. 
The  switching  is  arranged  .so  that 
when  both  the  .switches  are  to  left 
of  center  the  44-50  Me.  channel  is 
received,  when  both  are  on  center 
the  50-56  Me.  channel,  and  when 
to  right  of  center  the  66-72  Me. 
channel.  Great  care  should  be  ex¬ 
ercised  to  obtain  short  leads  in  the 
latter  position.  Below  the  tuning 
switches  are  five  controls,  left  to 
right,  the  audio  tone  control  Rji,  the 
audio  gain  control  K.g,  the  video  gain 
control  R,.,  the  horizontal  sync  am¬ 
plitude  control  Rr:,  and  the  vertical 


Fig.  5 — ContToU  of  th«  recoiver 
unit  The  tuning  twitches,  sur¬ 
rounded  by  the  midget  condenser 
adjustments,  ore  etboye;  gain,  tone 
and  sync  controls  at  bottom 
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Fiq.  4  -Connection  diaqram  of  the  complete  audio  channel  from  antenna  to  loudspeaker.  The  r-f  and  conrerter 
tubes  serve  also  to  produce  the  i.f.  for  the  video  channel,  to  be  described  in  next  installment 


sync  amplitude  control  R,„  (the  last 
two  are  shown  in  Fijr.  7,  part  III, 
pajfe  24,  September  i.ssue).  These 
five  knobs  are  connected  by  fiber  e.x- 
tension  shafts  to  the  potentiometers, 
which  are  mounted  near  the  circuits 
to  which  they  are  connected. 

Tfstiiiff  the  audio  and  ii-h-f  chaiiuelK 

In  the  opinion  of  this  writer  it  is 
literally  impossible  to  brintf  the  cir- 
( uits  shown  in  Fijr.  4  into  alignment 
without  a  signal  Kt^nerator.  In  the 
^renerator  used  in  our  work,  a  Gen¬ 
eral  Radio  model  605-B,  all  frequen¬ 
cies  from  10  kc.  to  50  Me.  are  avail¬ 
able  at  outputs  from  1  microvolt  to 
1  volt.  This  is  an  elaborate  piec-e  of 
test  equipment,  and  white  equipment 
of  this  type  is  posses.sed  by  most 
enjfineering  laboratories,  it  may  not 
l>e  available  to  many  of  Electronics’ 
readers.  A  service-type  generator 
may  be  used,  provided  that  an  aux¬ 
iliary  .source  of  u-h-f  voltage  is  avail¬ 
able. 

The  procedure  used  is  essentially 
that  employed  in  lining  up  any  super¬ 
heterodyne.  An  audio  source  (beat 
oscillator)  is  first  connected  to  the 
control  grid  of  the  6R7  to  be  sure 
that  the  a-f  circuits  are  in  working 
order  and  that  the  desired  frequency 
response  and  freedom  from  distor¬ 
tion  are  obtained.  A  signal  of  about 


100  millivolts  at  45G  kc.  modulated 
at  400  cps.  is  then  applied  to  the 
grid  of  the  second  6S7  i-f  stage  and 
the  transformer  L,t  lined  up  (us¬ 
ing  an  oscilloscope  for  indication). 
The  same  frequency  at  about  1  milli¬ 
volt  is  then  applied  to  the  grid  of 
the  first  6S7  i-f  stage,  and  Lw<  lined 
up.  Then  L.o  is  lined  up  with  the 
same  signal  applied  to  the  grid  cap 
of  the  6K8  converter.  The  action  of 
the  a-v-c  circuits  can  then  be  tested 
by  varying  the  input  voltage  from 
100  microvolts  to  100  millivolts.  Next 
a  signal  of  about  10  millivolts,  at  9.75 
Me.,  is  applied  to  the  grid  cap  of 
the  6S7  buffer  .stage,  and  the  capaci¬ 
tors  C:t  and  C«  connected  to  coils  L,. 
and  Li«  adjusted  until  the  maximum 
signal  (reducing  the  input  voltage 
as  required)  is  obtained.  Of  the  two 
possible  settings  of  the  oscillator,  the 
lower  frequency  position  should  be 
.selected  to  remove  the  oscillator  fre¬ 
quency  as  far  as  possible  from  the 
pass-band  of  the  video  i-f  amplifiers. 
The  generator  should  then  be  con¬ 
nected  to  the  1852  converter  grid 
and  the  capacitor  C-  adjusted  for 
maximum  signal.  The  generator 
should  then  be  set  at  about  11.75  Me. 
and  capacitor  C,  adjusted  for  mini¬ 
mum  signal,  to  reject  the  video  i-f 
sideband.  If  at  any  point  in  this 
testing  procedure  unwanted  oscilla¬ 


tion  appears,  it  must  be  tracked 
down  and  eliminated  before  proceed¬ 
ing  further. 

The  u-h-f  portions  are  lined  up  as 
follows;  the  signal  generator  is  ad¬ 
justed  to  49.75  Me.  at  high  output, 
applied  to  the  grid  of  the  r-f  stage 
and  the  6J5  oscillator  capacitor  for 
the  44-50  Me.  channel  is  adjusted 
until  the  signal  appears.  The  plate 
circuit  is  then  tuned  for  maximum 
signal.  The  generator,  finally,  is 
connected  to  the  antenna  input,  and 
the  two  antenna  tuned  circuits  are 
adjusted  to  maximum  gain.  The 
other  two  channels  are  lined  up  in 
the  same  manner,  using  input  sig¬ 
nals  of  55.75  Me.  and  71.75  Me. 

The  6J5  oscillator  should  possess 
a  high  degree  of  stability,  if  the 
audio  i-f  band  is  to  remain  centered 
on  the  pass-band  of  the  456  kc.  i-f 
amplifiers.  The  modified  Hartley  cir¬ 
cuit  employed  has  good  stability  but 
if  drift  does  appear,  it  is  possible 
to  broaden  the  pass-band  of  the  456 
kc.  stages  by  shunting  the  primary 
and  secondary  of  each  i-f  trans¬ 
former  with  a  10,000-ohm  resistor. 

The  fifth  installment  of  this  series 
will  describe  the  design  and  construc¬ 
tion  of  the  video  i-f  transformers, 
and  the  connections  and  testing  of 
the  complete  video  channel  from  an¬ 
tenna  to  cathode-ray  tube. 
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A  Shielded  Loop  For  Noise 


Greater  importance  is  continu¬ 
ally  being  assumed  by  the  prob¬ 
lem  of  interference  to  radio  broadcast 
reception,  due  to  the  increased  num¬ 
ber  of  radio  sets,  their  increased  sen¬ 
sitivity,  and  increase  in  other  uses  of 
electricity.  Today  the  most  serious 
technical  problem  in  radio,  so  far  as 
the  user  in  large  cities  is  concerned, 
is  the  elimination  of  noise. 

To  reduce  such  trouble,  in  the 
past  few  years,  relatively  complicated 
doublet  antennas  have  been  used. 
(The  operation  of  these  antennas  is 
described  by  R.  B.  Dome,  G-E  Re¬ 
view,  Dec.  1937.)  These  have  been 
quite  a  help  in  many  cases,  but  their 
most  serious  drawback  is  the  diffi¬ 
culty  of  a  practical  installation.  To 
overcome  this  drawback  and  at  the 
same  time  to  reduce  noise  interfer¬ 
ence  still  more,  the  use  of  a  shielded 
loop  in  broadcast  receivers  was  intro¬ 
duced  this  year.  In  such  receivers, 
as  we  shall  proceed  to  show,  very 
substantial  noise  reduction  is  ob¬ 
tained.  Furthermore,  since  no  ex¬ 
ternal  antenna  or  ground  connection 
is  necessary,  complete  simplicity  of 
installation  is  attained ;  and  such  con¬ 
ditions  as  the  scrambled  wire  ap¬ 
pearance  of  apartment  house  roofs 
becomes  a  thing  of  the  past. 

Loop  Antennas 

When  a  loop  antenna  is  used,  it  may 
be  shown  that  the  expression  for  the 
voltage  (e)  induced  in  the  loop  is : 

e  =  tiA  ^  an  0  [£  cos  (wt  -f  90°)]  (1) 

In  this  expression,  n  =  the  number  of 
turns  in  the  loop,  A  =  the  area  of  the 
loop  in  square  meters,  *■=3.1416  .  . .  , 
X=the  wave  length  in  meters  of  the 
incoming  signal,  6,  is  the  angle  be¬ 
tween  the  direction  from  which  the 
signal  is  coming  and  the  perpendicu¬ 
lar  to  the  loop,  E  is  the  peak  value  of 
the  field  strength  of  the  signal  in 
volts,  per  meter,  and  the  expression 
cos  (a)t-{-90°)  indicates  that  the  volt¬ 


age  generated  in  the  loop  is  90°  in 
phase  ahead  of  the  field  of  the  in¬ 
coming  signal. 

Equation  (1)  shows  that  the  sen¬ 
sitivity  of  a  loop  is  inversely  propor¬ 
tional  to  the  wave  length  of  the  in¬ 
coming  radiation.  The  factor  sin  0 
shows  the  well  known  directional 
property  of  a  loop.  In  particular  it 
shows  that  the  response  is  a  maxi¬ 
mum  for  a  signal  traveling  in  the 
plane  of  the  loop,  and  that  the  re¬ 
sponse  is  a  minimum  for  a  signal 
traveling  in  a  direction  perpendicular 
to  the  loop. 

The  directivity  of  a  loop  is  one  of 
its  means  of  noise  reduction.  By  ro¬ 
tating  a  loop  until  the  chief  source  of 
noise  is  in  the  direction  of  least  re¬ 
sponse,  a  considerable  decrease  in 
noise  may  be  obtained.  This  is  par¬ 
ticularly  effective  for  distant  noise 
sources.  For  local  noise  sources  a 
more  detailed  investigation  is  re¬ 
quired. 

Local  Noise 

In  Fig.  2  is  shown  a  receiver  with 
a  conventional  antenna.  In  this  case, 
a  signal  voltage  is  picked  up  princi¬ 


pally  in  the  vertical  part  of  the  an¬ 
tenna,  BA.  This  signal  voltage  causes- 
current  to  flow  in  the  antenna  circuit 
which  consists  of  the  input  coil,  the 
antenna,  the  capacity  between  the  an¬ 
tenna  and  ground,  Ca,  and  the  return 
path  between  the  effective  ground  of 
the  antenna  capacity  and  the  ground 
of  the  receiver  chassis.  In  this  latter 
branch,  there  may  be  a  noise  voltage, 
such  as  N  in  Fig.  2,  which  is  induced 
from  some  local  generator  of  noise. 
Now  N  is  just  as  effective  for  causing 
antenna  current  to  flow  as  the  signal 
picked  up  in  BA,  so  that  N  may  be, 
and  in  practice  actually  is,  a  serious 
cause  of  disturbing  noises  By  reduc¬ 
ing  the  impedance  between  ground  of 
the  receiver  chassis  and  the  effective 
ground  of  the  antenna  to  as  small  a 
value  as  possible,  the  voltage  drop  in¬ 
duced  across  this  link  by  any  source 
of  noise,  is  made  small,  and  thus  less 
noise  is  induced  in  the  antenna  cir¬ 
cuit.  It  is  for  this  reason  that  a  good 
ground  usually  reduces  noise  in  a  re¬ 
ceiver.  Unfortunately,  however,  with 
the  very  best  grounding  attainable, 
noise  generated  by  N  may  still  be 
serious. 
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Another  way  in  which  local  noise 
may  get  into  the  antenna  circuit  is  by 
radiation  from  a  local  noise  gene¬ 
rator,  such  as  N'  in  Fig.  2,  if  this 
radiation  is  picked  up  anywhere  in 
the  antenna  circuit.  Such  a  noise  gen¬ 
erator  might  be  an  electric  razor,  a 
sparking  commutator,  corona  in  a 
nearby  power  line,  or  one  of  countless 
other  types  of  electrical  apparatus. 
The  same  noise  generator  may  cause 
transient  currents  in  the  house  wir¬ 
ing  creating  noise  of  the  type  N,  and 
may  at  the  same  time  act  as  a  minia¬ 
ture  antenna  system  and  radiate 
noise  of  the  type  N’  to  the  receiver 
antenna  circuit. 

The  Shielded  Loop 

To  reduce  the  reception  of  noise  of 
both  the  N  and  N'  types,  a  shielded 
loop  may  be  employed.  To  find  out 
why  the  loop  mu.st  be  shielded,  let  us 
first  consider  an  unshielded  loop.  The 
latter  acts  as  a  loop  with  an  amount 
of  pickup  as  indicated  by  Eq.  (1), 
but,  in  addition,  due  to  its  capacity 
to  ground,  Cx,  it  also  acts  as  a  ver¬ 
tical  antenna  of  effective  height  equal 
about  to  the  physical  height  of  the 
loop.  Since  the  pickup  of  a  pure  loop 
is  inherently  small,  the  pickup  of  an 
unshielded  loop  as  a  vertical  antenna 
may  be  equal  to  or  greater  than  its 
pickup  as  a  loop.  As  a  vertical  an¬ 
tenna,  the  loop  picks  up  noise  from  N, 


so  that  its  noise-to-signal  ratio  is  as 
bad  as  that  of  a  vertical  antenna,  if 
not  worse.  This  condition  can  be  im¬ 
proved  considerably  by  using  a  loop 
which  is  balanced  to  ground,  thus 
reducing  the  vertical  pickup,  as  has 
sometimes  been  done  in  the  past. 
However,  a  loop  which  is  balanced  to 
ground  in  one  location  will  probably 
not  be  well-balanced  in  another. 
Furthermore,  when  screen-grid  tubes 
are  used,  balanced  circuits  which  al¬ 
low  the  loop  to  be  tuned  and  tracked 
with  the  oscillator  over  the  broadcast 
band  are  very  complicated. 

The  whole  situation,  however,  be¬ 
comes  simplified  and  immensely  im¬ 
proved  if  the  loop  is  electrostatically 
shielded.  Such  a  shield,  if  connected 
to  the  chassis,  greatly  reduces  the 

M  p 


Fiq.  1  (abore) — Loop  dia¬ 
gram  for  which  equation  (1) 
is  derived. 

Fig.  2  (left) — Receirer  and 
vertical  antenna  circuit 
showing  two  sources  of 
noise  voltage,  N  and  N'. 

Fig.  3  (right) — Receiver  with 
loop  antenna.  Unshielded 
loop  antenna  responds  to 
noise  voltages  from  N  and  N'. 


capacity  Cj.  Thus  the  loop  no  longer 
acts  as  a  vertical  antenna  and  noise 
pickup  from  N  is  eliminated. 

Let  us  next  consider  the  action  of 
the  shield  on  locally  radiated  noise, 
such  as  N'.  It  is  a  well-known  fact 
that  near  a  transmitting  antenna, 
where  the  distance,  r,  from  the  an¬ 
tenna  is  small  in  comparison  with  the 
wave-length,  X,  of  the  radiated  en¬ 
ergy,  the  ratio  of  the  electrical  energy 
to  the  magnetic  energy  is  about 


However,  at  a  great  distance  from  the 
antenna,  where  r  is  many  times  as 
great  as  X,  the  electrical  and  mag¬ 
netic  energies  are  equal.  Therefore, 
an  electrostatic  shield  around  the 
loop,  w’hich  does  not  shield  the  loop 
magnetically,  removes  a  much  greater 
percentage  of  local  noise  radiation 
than  it  does  signal.  For  example,  if 
X  is  300  meters,  and  the  local  noise 
source  is  10  meters  (33  ft.)  from  the 

loop,  ^ 

perfect  shield  would  discriminate  in 
favor  of  the  signal  as  against  the 
noise  by  a  factor  of  about  68  (or  18 
db).  While  perfect  shielding  is  not 
obtained  in  practice  the  shielded  loop 
is  nevertheless  very  effective  against 
local  noise  radiation  of  the  type  N'. 

The  directivity  of  the  loop  is  also 
very  valuable  in  reducing  the  N'  type 
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Fig.  4A  (left) — Electrostatic  shield  in  which  loop  wind¬ 
ing  is  enclosed  in  metallic  tube. 

Fig.  4  (right) — Electrostatic  shield  of  woven  gauze  as 
used  in  broadcast  receiver. 


Fig.  S — Schematic  wiring  diagram  oi  the  input  circuit 
for  receiver  having  shielded  loop  for  reducing  elec¬ 
trical  noise.  Condenser  tuning  the  loop  is  ganged 
with  other  tuning  condensers. 


V 


of  noirie.  By  rotating  the  loop  .so  that 
the  principal  noise  source  is  in  its 
direction  of  zero  response,  a  large 
part  of  the  residual  noise  can  be  elim¬ 
inated.  This  is  e.specially  important 
since  it  aids  materially  in  reducing 
the  screen  requirements  to  obtain  the 
desired  reduction  in  electrostatic 
pick-up. 

Electrostatic  Shield  Designs 

An  electrostatic  shield  is  one  which 
will  remove  the  electric  component 
of  the  electromagnetic  radiation 
which  enters  its  enclosure,  leaving 
only  the  magnetic  component. 

The  general  idea  of  making  a  good 
electrostatic  shield  for  a  loop  is  to 
make  the  electric  shielding  as  good 
as  possible,  and  at  the  same  time  not 
to  affect  the  component  of  the  mag¬ 
netic  intensity  which  is  perpendicular 
to  the  loop,  since  the  latter  component 
generates  the  signal  which  is  used. 
To  accomplish  the  first  objective  the 
usual  procedure  is  to  try  to  make  the 
shield  an  equipotential  surface  by 
spreading  as  much  metal  over  it  as 
possible,  either  in  the  form  of  wires 
or  sheets.  In  order  not  to  affect  the 
useful  magnetic  component  at  the 
same  time,  it  is  necessary  that  there 
should  be  no  closed  conducting  cir¬ 
cuits  in  the  shield  unless  they  are 
perpendicular  to  the  plane  of  the  loop. 
This  can  really  never  be  accomplished 
completely,  since  every  sheet  of  metal 
and  even  every  wire  has  closed  con¬ 
ducting  paths  within  it.  Therefore 
the  object  is  really  to  keep  the  area 
and  conductivities  of  all  closed  cir¬ 
cuits  which  are  not  perpendicular  to 
the  loop  as  small  as  possible.  A  good 
way  to  measure  the  extent  to  which 
this  has  been  accomplished  is  to  meas¬ 


ure  the  Q  of  the  loop  with  and  with¬ 
out  the  shield,  becau.se  all  closed  cir¬ 
cuits  of  the  undesired  type  will  cause 
the  Q  of  the  loop  to  decrea.se.  A  more 
detailed  theory  of  shielding  would 
take  into  account  the  potential  differ¬ 
ences  between  the  various  parts  of 
the  shield,  since  these  do  exist  at 
radio  frequencies.  We  shall  not,  how¬ 
ever,  go  into  this  matter  here. 

In  Fig.  4  are  shown  two  types  of 
electrostatic  shields.  In  the  first  (4A) 
the  loop  winding  is  enclosed  in  a 
metallic  tube,  the  conductive  path 
through  the  tubing  in  the  direction  of 
the  loop  being  broken  by  the  insulat¬ 
ing  washer,  W.  This  has  been  widely 
used  in  aeronautical  work.  Closed 
circuits  in  this  .shield  such  as  ABCIX 
which  are  parallel  to  the  loop  do  re¬ 
duce  the  Q,  but  since  the  area  of  any 
such  circuit  is  small,  the  Q  may  .still 
be  good. 

The  .shield  in  Fig.  4B  is  now  being 
used  in  broadcast  receivers.  This 
shield  is  a  simple  right  cylinder  which 
completely  enclosures  the  entire  loop 
winding.  Metal  .sheets  cover  the  top 
and  bottom  faces  of  this  cylinder,  and 
the  side  is  made  of  a  coar.se  woven 
material  in  which  the  vertical  threads 
are  wire  and  the  horizontal  threads 
are  a  non-conducting  fibre.  Each  ver¬ 
tical  wire  makes  contact  with  the 
metal  disc  on  the  top,  but  only  one 
wire  makes  electrical  contact  with  the 
disc  on  the  bottom.  In  this  way, 
closed  circuits  parallel  to  the  loop  are 
reduced  to  a  minimum. 

Design  of  a  Practical  Loop 

For  reasons  of  styling,  it  is  found 
desirable  that  the  loop  be  placed  in 
the  lower  compartment  of  a  console 
receiver  where  it  is  not  visible  from 


the  front.  The  space  available  for  the 
loop  is  further  restricted  by  the  fact 
that  a  rotatable  mounting  and  a  shield 
must  be  provided.  A  loop  of  21  turns, 
10.5  inches  high  and  7.5  inches  in 
width,  was  finally  used.  Although 
this  loop  is  small,  its  .sensitivity  is 
about  that  of  a  good  indoor  antenna, 
the  increa.sed  .sensitivity  being  ac¬ 
complished  by  tuning.  In  Fig.  5  is  a 
schematic  diagram  of  the  tuned  input 
circuit  used.  It  is  worth  mentioning 
that  since  a  loop  is  inductive  it  can 
be  tuned  over  the  whole  broadcast 
band  by  a  conden.ser  which  tracks 
with  the  oscillator  .so  that  no  extra 
tuning  control  is  needed.  Tuning 
would  not  be  practical  in  the  ca.se  of 
an  ordinary  vertical  antenna. 

It  is  worth  while  to  calculate  the 
sensitivity  of  the  loop  just  described. 
When  the  loop  is  rotated  to  its  most 
.sensitive  position  for  a  given  signal, 
sin  e  (in  Fig.  1)  is  equal  *o  one,  and 
the  magnitude  of  the  voltage  im¬ 
pressed  on  the  grid  is 

e  =  2  EQnhl  T  \  C- 

where  Q  is  the  quality  factor  {toL  'K) 
of  the  loop  circuit  and  E  is  the  field 
strength  of  the  signal.  The  loops  de¬ 
scribed  above  had  a  Q  of  about  215, 
so  that 

e  =  6.0  £  (:i) 

at  a  frequency  of  1000  kc.  The  loop 
thus  impresses  a  potential  on  the  grid 
of  the  first  tube  equal  to  six  times  the 
field  strength  (volts  per  meter)  of 
the  incoming  signal. 

A  photograph  of  a  shielded  loop  is 
shown  on  page  20.  A  receiver  using 
this  antenna  completely  dispenses 
with  the  need  for  an  antenna  or 
ground  wire.  Furthermore,  as  we 
have  shown,  it  has  striking  noise-re¬ 
ducing  qualities. 
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DUHlNti  the  past  few  years  sev¬ 
eral  methods  have  been  in  use 
to  reduce  the  ground  noise  which  is 
inherent  in  film  rei-ords.  Some  of 
these  methods  use  a  noise  reduction 
system  which  varies  with  the  per¬ 
centage  modulation,  the  reduction  be¬ 
ing  zero  at  high  modulation  and  in¬ 
creasing  to  a  fixed  amount  at  a  low 
modulation  (approximately  30',). 
This  method  is  accomplished  by  a 
varying  bias  on  the  light  valve  and 
either  a  bias  on  the  galvanometer  or 
by  an  auxiliary  pair  of  shutters.  It 
has  l>een  restricted  in  release  print-? 
to  a  total  of  10  db  noi.se  reduction 
by  certain  inherent  range  of  electrical 
and  photographic  dimensions.  For 
.scenes  which  require  less  than  30', 
modulation  over  relatively  long  peri¬ 
ods  of  time  such  as  10  feet  or  more, 
another  method  of  providing  noise 
reduction  in  variable  density  record¬ 
ing  has  l)een  in  use  and  is  known  as 
.squeeze  or  matted  track  oi)eration. 
This  noi.se  reduction  is  obtained  by 
reducing  the  width  of  the  track  and 
simultaneously  increasing  the  percent 
modulation  such  that  the  overall  out¬ 
put  remains  linear.  Since  this  method 
does  not  change  during  modulation, 
the  increased  noi.se  reduction  is  very 
effective  in  further  decreasing  the 
background  noi.se  which  is  the  equiv¬ 
alent  of  added  volume  range.  The 
technique  can  be  applied  to  advan¬ 
tage  on  whisper,  intimate,  extremely 
low  level  or  completely  silent  scenes. 

The  matted  track  is  obtained  by 
introducing  a  “W”  or  “V”  type  mask 
in  the  light  Iwam  at  a  point  in  the 
optical  system  such  that  the  edge 
of  the  mat  is  in  f(KUs  at  the  film. 

At  present  an  interloc-k  or  .sel.syn 
motor  .system  is  used  to  drive  the 
necessary  equipment.  Four  motors 
are  required  to  drive  .synchronously 
the  mat.  a  comi)en.sating  attenuator 
in  the  audio  circuit,  an  indicator  on 
the  mixer  table,  and  the  master  di.s- 
tributor  operated  by  either  a  foot 
pedal  or  hand  control  of  the  mixer. 

As  much  as  10  db  .squeeze  is  being 
u.sed  commercially.  It  is  desirable  to 
have  the  mat  continuously  variable 
so  that  it  is  not  difficult  to  be  able  to 
in.sert  and  remove  it  easily.  The  orig¬ 
inal  setups  u.sed  matting  in  fixed 
amount  and  it  was  .soon  found  that  it 
could  be  used  only  in  scenes  of  con¬ 
siderable  length  whereas  with  the 
continuous  movement  it  can  be  with¬ 
drawn  or  inserted  in  the  middle  of  a 
scene,  and  the  amount  of  rehearsal 
time  required  to  determine  the 


Fig.  1 — Left.  Single  Tariable  density 
double  squeeze,  showing  transition 
from  full  width  track  to  double 
squeeze  track.  Fig.  2- -Right.  Single 
variable  density  squeeze,  showing 
change  from  full  to  squeeze  track 


BLOCK  SCHEMATIC  OF  SOUND  TRACK  MATTING  SYSTEM 
!?-0  DB 


-  Electrical  connections  isoond  ) 

Electrical  connectrons (sin^ie-pKo&e  motor  ) 
Mechanical  connections 


Fig.  3 — Block  diagram  showing  the 
functional  arrangement  of  equip¬ 
ment  for  sound  track  matting  system 
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amount  of  matting  po.ssible  i.s  re¬ 
duced. 

The  use  of  matted  track  requires 
that  the  slit  of  the  reproducer  have 
an  even  illumination  across  the  entire 
76  millimeter  track  width  in  order 
that  there  be  no  change  in  level  with 
matting  operation.  An  improvement 
in  adju.sting  the  slit  illumination  has 
resulted  because  of  the  demands  of 
other  sy.stems  of  recording  and  field 
use  indicates  that  the  illumination  is 
sufficiently  uniform  so  as  to  obtain 
results  that  justify  the  method.  In 
order  to  reduce  the  effect  of  a  level 
change  due  to  the  lamp  usually  hav¬ 
ing  greater  illumination  at  the  center 
than  at  the  outside  a  “VV”  (Fig.  1) 
shaped  mat  has  replaced  the  original 
“V”  mat  (Fig.  2).  As  a  result  the 
matted  track  then  varies  in  such  a 
manner  that  the  extreme  matted  con¬ 
dition  is  not  at  the  center  of  the  lamp. 

The  “VV'”  mat  also  requires  no 
change  for  push-pull  since  each  track 
is  matted  at  about  its  center.  The 
mat  is  also  used  to  limit  the  track 
width  to  .076  inches,  which  is  the 
new  working  .standard  for  both  vari¬ 
able  area  and  variable  density  .sound 
track. 

Higher  quality  standards  require 
less  over-modulation  and  this  added 
improvement  in  noise  reduction  can 
be  used  to  maintain  a  good  signal  to 
noise  ratio  and  hold  the  modulation 
on  the  film  such  that  it  is  not  ex¬ 
cessive. 

Principal  uses  for  matted  track  are 
in  musical  pictures  where  it  is  neces¬ 
sary  to  fully  modulate  the  musical 
passages  and  keep  the  dialog  at  a 
relatively  low  volume  without  surface 
noise  becoming  objectionable. 
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Fig*  1 — ^Water  tystem  at  broadcast  station  WHAM,  in 
basomont  under  the  transmitter 


Fig.  2 — Method  ol  attaching  the  pipe  to  the  water  iackets. 
Note  electrolysis  target 
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Pipe  at  WHAM 


WLL  broadcast  station  operators 
AAwho  have  water  cooled  tubes  to 
deal  with,  have  experienced  trou¬ 
ble  with  the  water  system  used  to  cool 
the  tubes.  This  trouble  can  be  very 
serious  in  some  cases.  At  WHAM, 
we  are  located  about  sixteen  miles 
from  the  nearest  source  of  distilled 
water,  and  in  the  winter  we  are  often 
snowed  in  for  several  weeks.  It  is 
impractical  to  use  a  still  with  the 
well  water  we  have  at  the  station,  so 
we  must  buy  it  in  large  quantities, 
and  store  it  in  the  transmitter  build¬ 
ing. 

We  operate  a  Western  Electric 
306A,  50,000  watt  transmitter  and  use 
about  130  gallons  of  distilled  water  in 
the  cooling  system.  For  the  first  year 
we  had  no  trouble  with  the  conductiv¬ 
ity  in  the  system.  Shortly  after  a 
year,  we  began  to  get  high  leakage 
current  in  the  water,  and  in  two 
years,  the  thing  began  to  be  a  real 
problem.  The  rubber  hose  deposited 
sludge  and  conducting  minerals  in  the 
water  and  we  had  to  change  the  water 


sometimes  as  often  as  once  a  week. 
In  the  original  setup  we  had  galvan¬ 
ized  tanks.  The  galvanizing  soon  dis¬ 
appeared,  and  iron  rust  began  to  get 
into  the  water  also. 

The  tanks  were  replaced  with 
welded  copper  tanks,  which  were  made 
locally  by  a  sheet  metal  company.  We 
specified  welded  tanks,  because  we 
were  afraid  of  any  soldered  joints. 
Distilled  water  is  very  active  when 
in  contact  with  metals,  and  the  use 
of  one  type  of  metal  is  recommended. 
We  have  red  brass  pipes  in  our  sys¬ 
tem,  but  if  we  were  doing  it  again 
we  would  use  copper  tubing  with 
fiared  tube  fittings. 

The  hose  troughs  are  about  25 
feet  long,  and  are  supported  on  insu¬ 
lators.  We  took  the  hoses  out,  and 
made  up  wooden  supports  to  hold  the 
porcelain  pipe  as  shown  in  Fig.  1. 
This  view  shows  the  pipes  running 
along  the  cellar  under  the  transmit¬ 
ter.  The  pipe  at  the  bottom,  hung 
on  insulators,  is  the  loop  across  the 
2nd  power  amplifier  tubes.  The  total 


r-f  voltage  across  the  push-pull  ampli¬ 
fier  is  acro.ss  this  loop.  The  resist¬ 
ance  is  so  high  that  we  have  had  ab¬ 
solutely  no  trouble  with  it.  When  we 
had  a  hose  across  at  this  point,  we  had 
to  clean  it  very  often  as  it  put  an 
added  load  on  the  amplifier  as  well  as 
giving  us  loss  from  d-c  leakage.  At 
one  time  our  old  hose  system  put  a 
total  extra  load  of  9  kw  on  the  high 
voltage  rectifier!  The  loop  circuit  is 
left  floating  above  ground,  as  this 
doubles  the  leakage  path. 

An  end  view  of  a  spare  piece  of 
pipe  with  the  fitting  is  shown  in  Fig. 
1.  The  pipe  used  at  WHAM  is  one 
inch  diam.  inside.  The  walls  are  made 
thick  to  prevent  any  breakage  in  case 
anything  is  dropped  on  them.  Figure 
4  shows  the  ends  of  the  pipe  with 
lead  expansion  loops  connecting  them 
to  the  pump  connections.  The  leak¬ 
age  connection  is  made  on  one  of 
these  pipes,  and  connected  to  a  milli- 
ammeter  to  give  a  check  on  the  con¬ 
dition  of  the  water.  It  runs  nor¬ 
mally  about  2  ma.  Figure  3  is  a 
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Fig.  4 — Pipe  ends  with  lead  expansion  loops  connecting 
them  to  the  pumps 
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Fig.  3 — Method  of  making  bends  with  copper  tubing  and 
bronze  fittings 
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Fig.  S — Drawing  showing  how  targets  work 
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view  looking  up  under  the  2nd  power 
amplifier  unit.  This  shows  the  meth¬ 
od  used  to  make  bends  with  copper 
tubing  and  bronze  fittings.  The  fit¬ 
tings  are  drawm  together  with  three 
bolts,  and  a  si>ecial  type  of  fiber 
washer  is  placed  between  the  ends  of 
the  porcelain.  The  fittings  do  not 
come  in  contact  with  the  water  at 
any  place  except  on  the  metal  bends. 
Wa.shers  with  metal  inserts  were 
used  at  first,  but  it  was  found  that 
the  insert  deteriorated. 

In  our  installation,  we  have  a  small 
cellar  under  the  transmitter  which 
contains  the  hose  troughs  and  duct 
boxes  for  the  wiring. 

Figure  2  shows  the  method  of  at¬ 
taching  the  pipe  to  the  water  jacket. 
The  arrow's  point  to  the  electrolysis 
targets  which  are  cap  screws  which 
have  a  piece  of  No.  4  copper  wire  sol¬ 
dered  in  the  ends.  This  copper  wire 
is  about  five  inches  long  and  projects 
down  into  the  water  below  the  point 
where  the  metal  is  attached.  If  these 
targets  were  not  u.sed,  the  fittings  on 


3RD  P.A. 

Fig.  6— Diagram  of  water  lines  to  the  different  water  iackets 
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PARASITIC  CIRCUITS 


Parasitic  oscillations  are  a  source  of  erratic  operation  aiul  reduced  output  in  transmitters. 
Most  troublesome  cases  occur  when  parasitic  oscillation  are  at  fundamental  fre<piency. 
This  article  discusses  remedies  which  have  been  found  effective  in  pra<’ti<*e 


There  has  appeared  a  full  dis¬ 
cussion  on  parasitic  oscillations 
which  are  caused  by  parasitic  cir¬ 
cuits  in  transmitters.*  However, 
no  mention  has  been  made  of  para¬ 
sitic  circuits  which  absorb  power 
from  a  transmitter  stage  on  the 
fundamental  frequency.  Such  cir¬ 
cuits  are  especially  troublesome  in 
a  transmitter  covering  a  wide  con¬ 
tinuous  band  of  frequencies,  as  par¬ 
asitic  oscillations  must  be  avoided 
over  the  entire  band.  At  the  fre¬ 
quency  for  which  a  parasitic  cir¬ 
cuit  is  resonant,  the  power  absorbed 
is  often  considerable.  This  power 
absorption  may  take  place  in  a  low 
powered  stage,  thus  lowering  the 
excitation  to  the  next  stage.  Because 
of  the  diminished  excitation,  the 
power  output  and  efficiency  of  the 
succeeding  stage  will  be  reduced. 
Parasitic  circuits  in  the  final  stage 
of  a  transmitter  will  reduce  the 
useful  power  output  which  may  be 
obtained.  In  high  power  trans¬ 
mitters  the  components  may  be  in¬ 
jured  due  to  the  high  voltage  which 
may  be  developed  in  a  parasitic  cir¬ 
cuit. 

Parasitic  circuits  are  usually 
more  evident  when  the  transmitter 
covers  a  large  continuous  band  of 
frequencies.  An  oscillator  may  actu¬ 
ally  stop  oscillating  over  a  small 
frequency  range  due  to  a  parasitic 
circuit. 

Typical  Parasitic  Circuits 

A  few  typical  parasitic  circuits 
will  be  discussed  in  the  following 
paragraphs.  These  circuits  have  all 
been  encountered  while  testing 
transmitters. 

The  unshorted  coil  of  a  lower  fre¬ 
quency  band  will  become  resonant 


I  Parasites  and  Instability  in  Itadio  Trani* 
niitters  by  G.  W.  Fyler.  Proc.  I.  R.  E 
vol.  23  p.  985.  September,  1935. 


at  a  higher  frequency,  due  to  its 
stray  capacity.  As  there  is  nearly 
always  some  stray  electrostatic  or 
electromagnetic  coupling  to  the  cir¬ 
cuit  in  use,  the  unused  coil  may  take 
considerable  power  at  its  resonant 
frequency.  The  usual  remedy  is  to 
short  circuit  the  lower  frequency 
unused  coils.  However,  it  has  been 
found  that  this  will  not  always  cure 
the  trouble  for  all  frequencies.  In 
one  case  it  was  found  that  a  500 
kc.  coil  in  the  oscillator  stage  of  a 
marine  transmitter  would  absorb 
considerable  power  at  approxim¬ 
ately  13,000  kc.  even  though  the  coil 
was  short  circuited.  This  was  indi¬ 
cated  by  a  loss  in  excitation  to  the 
next  stage.  The  500  kc.  coil  was  a 
two  layer  bank  wound  coil.  The 
resonance  apparently  resulted  from 
the  inductance  of  each  turn  and  the 
capacity  between  turns.  The  remedy 
used  in  this  case  was  to  shift  the 
location  of  the  coil  so  that  the  coup¬ 
ling  to  the  other  high  frequency  coil 
was  very  low.  If  a  similar  effect  had 
occured  in  a  high  power  stage  the 
coil  would  probably  have  been  in¬ 
jured  due  to  the  high  voltages  which 
would  have  been  developed. 

Another  type  of  parasitic  circuit 
is  shown  in  Fig.  1.  This  was  a  fre¬ 
quency  doubler  stage  in  which  the 
plate  circuit  was  tuned  to  the  second 
harmonic  of  the  frequency  applied 
to  the  grid  of  the  first  tube.  The 
condenser  C«  is  a  large  by-pass  con¬ 
denser,  Ct  is  a  balanced  ungrounded 
tuning  condenser,  and  C.,  is  the  stray 
capacity,  which  in  this  case  was 
quite  large.  At  approximately  12,- 
000  kc.  it  was  found  that  the  circuit 
was  not  tuning  correctly  with  the 
condenser  Cr,  and  that  the  excita¬ 
tion  to  the  two  amplifier  tubes  was 
greatly  unbalanced.  At  higher  and 
lower  frequencies  the  circuit  oper¬ 
ated  as  expected.  It  was  found  that 


the  circuit  shown  by  the  heavy  lines 
was  resonant  at  the'  frequency  at 
which  it  was  desired  to  tune  with 
Ct.  The  remedy  u.sed  in  this  cast- 
was  to  change  the  inductance  of  the 
coil,  so  that  this  undesired  reson¬ 
ance  fell  at  a  frequency  at  which 
this  transmitter  was  normally  not 
used.  Another  solution  would  have 
been  to  lower  the  stray  capacity 
to  as  lew  a  value  as  possible.  Con¬ 
necting  a  balancing  condensei- 
whose  capacitance  is  equal  to  that 
of  Cs  from  the  lower  side  of  the  tun¬ 
ing  condenser  Ct  to  ground,  would 
al.«o  have  eliminated  the  difficulty. 

In  another  transmitter  two  sep¬ 
arate  tuned  oscillator  circuits  were 
used  with  a  single  tube,  the  appro¬ 
priate  oscillator  coil  being  selected 
by  a  band  change  switch.  The  un¬ 
used  coil  was  shorted.  The  circuit 
is  shown  in  Fig.  2.  It  was  necessary 
to  ground  one  side  of  the  tuning 
condenser,  and  as  the  tuning  coil 
could  not  be  grounded,  the  tuned 
circuit  was  completed  through  the 
0.01  /if.  fixed  condenser  for  each 
oscillator  circuit.  When  tuning  the 
oscillator  through  the  higher  fre¬ 
quency  band  it  was  found  that  the 
oscillator  would  stop  oscillating  at 
about  11,000  kc.,  but  would  work 
correctly  on  either  side  of  this  nar¬ 
row  frequency  band.  An  inspection 
of  the  circuit  and  some  testing 
showed  that  there  was  a  resonant 
circuit  through  the  two  0.01  /if. 
condensers  and  the  connecting  lead 
between  the  two  oscillators,  as 
shown  by  the  heavy  lines  in  Fig.  2. 
A  radio  frequency  choke  was  in¬ 
serted  at  X  between  the  two  con¬ 
densers,  and  this  cured  the  trouble. 

Another  type  of  circuit  which  is 
similar  to  that  above  is  shown  in 
Fig.  3.  As  shown,  the  B+  lead  and 
the  by-pass  condensers  form  a  re¬ 
sonant  circuit  which  may  resonate 
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at  some  frequency  which  is  in  the 
frequency  band  of  the  transmitter. 
This  circuit  is  shown  by  the  heavy 
lines.  The  effect  is  a  partial  loss  oi 
excitation  to  the  next  sta^e  at  this 
frequency,  or  a  reduction  in  power 
output.  Also,  the  radio  frequency 
current  flowing  is  very  detrimental 
to  the  filter  condenser.  The  remedy 
was  to  insert  a  radio  frequency 
choke  in  the  B+  between  the  by-pass 
and  filter  condensers. 

Another  type  of  parasitic  circuit 
which  sometimes  occurs  is  due  to 
a  design  where  a  closed  loop  circuit 
is  formed.  This  often  makes  a  trans¬ 
mitter  stage  hard  to  neutralize  and 
to  excite,  and  in  general  makes  for 
poor  performance.  Of  course  the 
difficulty  can  be  cured  by  opening 
up  the  loop  circuit. 

I)iscK.<i.<<ion 

Some  parasitic  circuits  may  be 
avoided  by  careful  design.  Other 
parasitic  circuits  may  not  be  as 
obvious,  and  these  must  be  located 
while  the  transmitter  is  being  tested. 
In  general,  in  a  transmitter  which 
tunes  through  a  band  of  frequen¬ 
cies,  there  should  not  be  a  limited 
frequency  range  w'here  the  excita¬ 
tion  to  a  stage  is  low,  or  where  there 
is  a  marked  drop  in  power  output. 
If  this  does  occur,  it  is  usually  an 
indication  of  a  parasitic  circuit 
which  is  absorbing  power. 

One  type  of  parasitic  circuit 
which  is  particularly  objectionable 
is  that  in  which  two  by-pass  con¬ 
densers  placed  some  distance  apart 
are  connected  in  parallel.  The  con¬ 
necting  wire  and  the  two  condens¬ 
ers  form  a  resonant  circuit  which 
may  absorb  considerable  power. 
Therefore,  care  must  be  used  to  as¬ 
certain  that  the  resonant  frequency 
of  a  circuit  consisting  of  two  by¬ 
pass  condensers  connected  in  par¬ 
allel,  does  not  fall  within  the  oper¬ 
ating  frequency  range. 

The  same  types  of  parasitic  cir¬ 
cuits  can  also  occur  in  radio  receiv¬ 
ers.  In  this  case,  the  sensitivity  will 
be  reduced  at  the  resonant  fre¬ 
quency  of  a  parasitic  circuit.  There¬ 
fore  receivers  should  always  be 
designed  to  avoid  parasitic  circuits. 
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An  Electric  Timing  Device 


ig  device,  using  synchronous  clock  mechanism.  phototul>e.  and  amplifier  is 
ay  be  used  to  transmit  timing  impulses  or  control  time  secpience  operations, 
simple  in  construction 


An  accurate,  inexpensive  electric 
I  timing  device  operated  by  means 
of  a  synchronous  electric  clock  mech¬ 
anism  in  conjunction  with  a  photo¬ 
tube  and  its  accessory  amplifier  may 
be  made  to  perform  a  wide  variety  of 
timing  operations.  At  WBNY  a  sim¬ 
ple  timing  device  built  along  these 
lines  has  proven  useful  in  transmit¬ 
ting  time  impulses  or  chimes  every 
half  hour,  although  the  system  to  be 
described  lends  itself  readily  to  the 
production  of  timing  impulses  at 
other  time  intervals  if  this  is  desired. 
The  device  is  simple  both  in  operation 
and  construction,  and  the  precision 
of  operation  is  dependent,  for  all 
practical  purposes,  only  upon  the  ac¬ 
curacy  of  the  mean  frequency  of  the 
a-c  power  supply  line  and  the  time 
operating  characteristics  of  the  re¬ 
lays  in  the  control  circuit.  The  fre- 


device  is  satisfactory  for  all  ordinary 
purposes.  In  practice  the  timing  de¬ 
vice  has  been  found  to  be  .accurate 
to  within  one  sixtieth  of  a  second. 

The  fundamental  method  of  oi)era- 
tion  is  indicated  in  Fig.  1.  The 
essential  elements  of  the  system  in¬ 
clude  a  synchronous  clock  mechanism 
having  the  usual  clock  hands  replaced 
with  opaque  discs  having  suitable 
apertures,  a  light  source,  and  a  photo¬ 
tube  together  with  its  associated 
amplifier  and  control  circuit.  The 
hour,  minute,  and  second  hands  ro- 
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quency  of  regulated  power  supply 
lines  from  which  clocks  may  be  oper¬ 
ated  is  usually  maintained  much  more 
accurately  than  is  ordinarily  re¬ 
quired.  With  proper  care  and  atten¬ 
tion,  the  time  characteristics  of  the 
relay  may  be  made  quite  uniform 
over  a  long  period  of  time.  Conse¬ 
quently  the  overall  precision  of  the 


Fig.  1.  left  —  Diagram 
showing  the  fundamental 
mode  of  operation  of 
clock  driven,  phototube 
operated  electric  timing 
device 


Fig.  2,  above — Simplified 
and  improved  form  of 
electric  timer  producing 
one  pulse  on  the  hour 
and  two  pulses  every 
half  hour 
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tate,  respectively,  once  every  twelve 
hours,  once  every  hour,  and  once 
every  minute,  in  accordance  with  the 
motion  of  the  hands  they  replace. 
The  discs  are  provided  with  one  aper¬ 
ture  each  near  their  periphery,  and 
by  means  of  adjustable  collars  by 
which  the  discs  are  attached  to  their 
proper  shafts,  the  apertures  may  be 
made  to  become  aligned  at  any  de¬ 
sired  time,  with  the  light  source  and 
phototube.  The  apertures,  which  are 
slightly  wedge  shaped  are  cut  .so  as 
to  subtend  an  arc  of  6°. 

When  the  ai)ertures  are  aligned 
with  the  light  source  and  the  photo¬ 
tube,  the  light  impulse  acting  on  the 
phototube  may  be  convered  into  an 
electric  current  impulse  which  may 
be  made  to  operate  any  circuit  in  the 
output  of  the  amplifier.  The  duration 
of  the  impulse  is  one  .second  after 
which  the  light  is  cut  off  by  the 
opaque  disc  of  the  second  hand.  When 
the  aperture  of  the  second  hand  re¬ 
turns  to  the  position  of  original  align¬ 
ment  with  the  lamp  and  phototube, 
the  minute  hand  has  moved  6°  and 
cuts  off  the  light  .so  that  no  signal 
impul.se  is  po.ssible.  With  this  method 
of  operation,  an  impulse  may  be 
transmitted  once  every  twelve  hours. 

Although  only  one  lamp  and  photo- 


another  system  was  developed  which 
operates  every  half  hour. 

An  improved  version  of  the  funda¬ 
mental  system  of  operation,  designed 
to  transmit  a  single  impulse  every 
hour  and  two  short  pulses  on  the 
half  hour  is  shown  in  Fig.  2.  The 
ai)ertures  on  the  minute  disc  are 
180°  apart  and  are  cut  for  two  differ¬ 
ent  radii,  /?,  and  R^.  One  aperture 
on  the  second  di.sc  has  a  radius  of 
Ri  and  two  adjacent  apertures  on 
this  same  di.sc  have  radii  All  of 
the  apertures  on  the  second  disc  are 
.symmetrically  placed  along  one  ra¬ 
dius  vector  rather  than  being  dis¬ 
placed  180°  as  is  the  ca.se  with  the 
minute  di.sc. 

Every  hour  on  the  hour  the  aper¬ 
tures  on  the  two  discs  which  have 
radius  K,  become  aligned  and  a  light 
impulse  is  permitted  to  flow  to  the 
phototube,  actuating  the  control  once. 
Hourly  on  the  half  hour,  the  aper¬ 
tures  having  radius  become  aligned 
with  the  lamp  and  phototube,  and 
two  short  impulses  actuate  the  con¬ 
trol  circuit  through  he  intermediary 
of  the  amplifier  and  the  phototube 
circuits. 

With  this  arrangement,  which  was 
designed  primarily  to  provide  a  time 
signal  for  use  in  broadcasting,  a  .serv- 


perience  that  the  emission  type  of 
photoelectric  device  performs  most 
satisfactorily.  The  selenium  or  re¬ 
sistance  type  of  photosensitive  de¬ 
vice  w’as  found  unsatisfactory  be¬ 
cause  of  its  lack  of  stability.  The 
generating  or  barrier  layer  type  of 
cell  proved  unstable  with  the  heat 
developed  by  the  voltage  dropping 
resistors  w’hich  were  used  in  the 
amplifier. 

A  wide  variety  of  amplifier  cir¬ 
cuits  is  available  for  amplifying  the 
phototube  current.  Two  circuits 
which  have  been  found  u.seful  at 
WBNY  are  illustrated  in  Fig.  3  and 
Fig.  4,  both  of  which  operate  directly 
from  the  110  volt  a-c  line.  The  cir¬ 
cuit  shown  in  Fig.  3  operates  in  the 
ab.sence  of  light,  whereas  that  of 
Fig.  4  operates  by  virtue  of  the 
presence  of  a  light  beam. 

Since  the  resistance  of  the  photo¬ 
tube  is  likely  to  be  much  larger  than 
the  resi.stance  in  series  with  it,  the 
major  portion  of  the  applied  voltage 
will  appear  across  the  phototube.  The 
peak  instantaneous  voltage  across  the 
phototube  may  be  as  much  as  150 
volts  when  the  line  voltage  is  110 
volts  r.m.s.  This  voltage  is  in  ex¬ 
cess  of  the  ionization  potential  of 
most  gas  phototubes.  A  vacuum  type 


Fig.  3 — A  Bimple  two  stage  a-c  operated  phototube 
circuit  and  amplifier  functioning  in  a  negative  direction 
on  the  received  light 


Fig.  4 — Another  simple  a-c  operated  phototube  con¬ 
trol  circuit  operating  in  a  positive  direction  on  the 
light  received  by  the  phototube 


tube  are  shown  in  Fig.  1,  it  is  pos¬ 
sible  to  extend  the  fundamental 
method  so  that,  through  the  use  of 
a  plurality  of  lamps  and  phototubes, 
impulses  may  be  transmitted  at  sev¬ 
eral  equally  spaced  time  intervals 
throughout  the  day.  Becau.se  such 
a  system  does  not  permit  impulses  to 
occur  at  convenient  time  intervals. 


ice  highly  appreciated  by  the  listener, 
it  can  be  seen  how  a  tone  or  chime 
can  be  controlled  by  the  relay  circuit 
in  the  phototube  amplifier. 

It  is  important  to  select  a  type  of 
phototube,  amplifier,  and  relay  whose 
operation  is  dependable,  and  whose 
time  lag  is  small  or  at  least  very  con¬ 
stant.  It  has  been  the  author’s  ex- 


of  phototube  is  recommended  for  use 
rather  than  a  gas  phototube  which 
would  ionize  over  a  considerable  i)or- 
tion  of  the  positive  half  of  the  cycle. 

As  in  all  phototube  circuits,  care¬ 
ful  attention  must  be  given  to  the 
matter  of  insulation  resistance  if  the 
circuit  is  to  operate  most  satisfac¬ 
torily. 
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Television  Engineering 

By  J.  C.  Wilson.  Isaac  Pitnnni  aad 

Sons,  Ltd.,  London,  1937.  It92  pages, 

276  Ulustrations.  Price  $10.00. 

This  is  the  first  book  to  appear  within 
the  “modern  era”  of  cathode-ray  tele¬ 
vision  which  can  lay  definite  claim  to 
the  engineer’s  interest.  (The  second 
book,  in  point  of  time  of  appearance, 
Maloff  and  Epstein’s  “Electron  Optics 
in  Television”  was  reviewed  in  June 
Electronics) .  It  is  a  solid  book,  care¬ 
fully  written,  well  illustrated,  and  ex¬ 
cept  for  the  high  price  at  which  it 
must  unfortunately  be  sold,  has  all  the 
qualifications  requisite  to  a  place  on  the 
radio  engineer’s  shelf  of  important 
books. 

The  volume  opens  with  an  historical 
survey,  well  backed  up  with  references 
to  technical  literature  and  patent  num¬ 
bers,  which  in  itself  must  have  con¬ 
sumed  many  hours  of  the  author’s  time 
and  speaks  well  for  his  knowledge  of 
the  background  of  the  art.  Three  im¬ 
portant  fundamentals  of  the  subject, 
optics,  scanning  theory  and  methods, 
and  photoelectricity,  are  treated  at 
length  in  separate  chapters,  as  are  the 
design  problems  associated  with  wide¬ 
band  amplifiers  and  related  circuits. 
Cathode  rays  as  applied  to  the  recep¬ 
tion  of  television  images,  and  light  mod¬ 
ulation  as  it  applies  to  transmission, 
are  discussed  at  length.  Synchronizing 
methods,  with  illustrations  from  British 
practice,  and  descriptions  of  typical,  as 
well  as  specialized,  television  equipment 
are  included.  The  book  concludes  with 
the  important  subject  of  the  physical 
limitations  imposed  on  a  television  sys¬ 
tem.  Throughout  the  book  are  given 
extensive  references  to  the  literature. 

The  mathematical  level  assumed  by 
the  author  varies  with  the  subject  un¬ 
der  discussion,  but  in  general  it  in¬ 
cludes  elementary  calculus,  series  ex¬ 
pansions,  especially  of  the  Fourier 
variety,  and  the  geometrical  symbolism 
of  ordinary  optics.  In  many  parts  the 
book  must  be  studied,  rather  than  read, 
and  no  attempt  has  been  made  to  gloss 
over  the  difficult  parts.  The  treatment 
of  electric  circuits  is  conventional  and 
should  be  followed  easily  by  engineers 
familiar  with  circuits  in  general. 

The  most  obvious  omission  in  the 
book  is  the  almost  total  absence  of  any 
mention  of  the  electronic  methods  of 
scanning  at  the  transmitter.  A  para¬ 
graph  or  two  mentions  the  existence  of 
the  Farnsworth  dissector  and  the 
Zworykin  iconoscope,  but  no  explana¬ 
tion  of  their  action  and  peculiarities 
are  given.  In  fact  the  treatment  of 
scanning  is  almost  wholly  confined  to 
the  rotating  mechanical  type  of  scan¬ 
ner  which  at  present  takes  second  place 
to  the  electronic  methods  throughout 


the  world.  From  this  point  of  view  the 
book  is  not  thoroughly  representative  of 
modern  electi’onie  practice.  Cathode 
ray  reception  of  images,  on  the  other 
hand,  is  adequately  treated.  Another 
topic  which  might  well  have  been  in¬ 
cluded  in  the  chapter  on  amplifiers  and 
circuits  is  that  of  modulation  and  de¬ 
modulation  in  wide-band  channels. 
With  these  reservations,  the  book  is 
recommended  to  those  who  have  suf¬ 
ficient  technical  background  to  “wade 
in,”  and  who  desire  an  authoritative 
treatment  of  most,  if  not  all,  of  the  im¬ 
portant  fundamentals  in  television  en¬ 
gineering — D.G.F. 

•  •  • 

irele^s  Direction  Finding 

By  R.  Keen.  Third  Edition,  lliffe  and 

Sons,  Ltd.,  London,  1933.  303  pages, 

.549  illnstrations,  25  shillings. 

The  second  editio.n  of  this  book  was 
published  in  1927  under  the  title  “Wire¬ 
less  Direction  Finding  and  Directional 
Reception.”  In  the  eleven  years  which 
have  since  elapsed,  the  whole  art  of 
radio  direction  finding  has  undergone 
the  most  intensive  development  and  its 
applications  have  been  extended  from 
the  marine  to  the  aeronautical  fields. 
The  third  edition  consequently  has  been 
greatly  enlarged  and  contains  a  well- 
rounded  discussion  of  the  latest  devel¬ 
opments. 

The  book  is  primarily  descriptive,  but 
the  theory  of  the  subject  is  nevertheless 
well  developed  by  means  of  diagrams 
and  simple  mathematics.  Although 
written  from  the  British  point  of  view, 
with  its  differences  in  terminologj’, 
American  apparatus  is  described  fully. 

It  may  be  wondered  how  over  8()0 


U-V  STERILIZER 


Ultra  -  violet  -  producing  Sterilamps 
have  been  installed  in  the  cafeteria 
of  the  Westinghouse  Lamp  Division 
to  irradiate  tableware.  The  ultra 
violet  wavelengths  used  lie  in  the 
so-called  "bactericidal"  region  of 
the  spectrum 


pages  may  be  filled  with  a  subject  as 
specialized  as  radio  d-f,  but  the  answer 
is  simply  that  the  author  writes  with 
traditional  British  thoroughness,  and 
that  no  topic  having  any  connection 
with  the  subject  has  been  neglected. 
Starting  with  the  theory  of  wave  propa¬ 
gation,  and  the  directional  properties 
of  “frame”  (loop)  aerials,  the  author 
proceeds  to  descriptions  of  the  well- 
known  Bellini-Tossi  system,  the  Adcock 
system,  beacon  systems  for  long  range 
work,  aircraft  d-f  equipment,  etc.,  etc. 
Attention  is  given  to  the  vagaries  of 
direction-finding  including  polarization 
errors,  night-effect,  quadrantal  errors 
due  to  installation,  etc.  Approach  and 
landing  systems  (called  instrument 
landing  in  this  counti-y)  as  applied  to 
aircraft  are  fully  covered.  A  chapter 
is  especially  devoted  to  maps  and  the 
proper  ways  of  using  them,  a  topic  not 
often  well  understood  by  the  radio  en¬ 
gineer.  A  bibliography  of  570  referen¬ 
ces  concludes  the  volume,  and  gives  a 
fair  indication  of  the  immen.se  amount 
of  work  that  has  been  done  in  this 
field.  The  book  is  recommended  as  “es¬ 
sential”  to  all  those  whose  work  has 
to  do  with  direction  finding  systems, 
and  as  worth  while  to  others  who  may 
have  simply  an  aca<lemic  interest  in 
the  subject. — D.C.K. 

•  •  • 

Sfieiloe  ainl 

By  Sir  James  Jeans.  The  MacMillan 
Company,  New  York,  1933.  253  pages, 
m  illnstrations,  price  $2.75. 

Most  radio  engineers  who  have  high 
fidelity  receivers  and/or  phonograph 
reproducers  pride  themselves  on  being 
connoisseurs  of  music.  They  know  a 
high  frequency  when  they  hear  one 
(which  is  not  so  often  at  that),  and 
they  can  tell  the  difference  between  a 
40-cycle  resonance  peak  and  simple  ex- 
huberance  on  the  part  of  a  tuba  player. 
But  Sir  James  Jeans  knows  a  great 
deal  more  about  it  than  that,  and  he 
puts  most  of  what  he  knows  down  on 
these  258  pages  in  such  a  way  that  any 
reader,  technical  or  otherwise,  cannot 
but  profit  from  the  reading  of  it.  Sir 
James  has  long  been  known  for  his 
ability  to  make  technicalities  easy  to 
take  without  reducing  them  to  pulp, 
and  his  hand  has  not  lost  its  customary 
cunning  in  the  present  instance.  You 
can  fool  your  friends  with  this  one: 
“Which  makes  the  better  tone,  a  piano 
virtuoso  striking  but  one  note,  or  a 
lump  of  leading  falling  on  the  same 
note?”  Sir  James  has  oscillograms  to 
show  the  difference,  which  is  unde¬ 
tectable,  but  at  the  same  time  he  gives 
the  virtuoso  his  due  when  more  than 
one  note  is  to  be  struck. 

Any  engineer  who  is  charged  with 
designing  an  audio  system  on  which 
music  is  reproduced  ought  to  be  re¬ 
quired  to  read  this  book.  Short  of  such 
compulsion  we  can  only  urge  all  such 
to  read  the  book  just  for  the  fun  of  it. 
A  considerable  improvement  in  our 
feeling  for,  and  handling  of,  repro¬ 
duced  music  should  result. — d.g.f. 
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JnilKlive  -  Resoutctlulnesj  -  Coop«ritionj 
lo  tdvanct  the  inlitesis 
of  Iho  industry 


RESISTOR 


The  following  exclusive  IRC  "Metallized”  Resistor  Types  are 
available  commercially  today.  All  are  detailed  in  the  new  IRC 
Engineering  Data  Bulletins  No.  2  (Resistors)  or  No.  1  (Controls). 
Copies  gladly  sent  upon  request  on  company  stationery: 


LOW  POWER  ...  IRC  Type  BT  In¬ 
sulated  Metallized  Resistors.  Vs-  I*  and 
2-watt8.  SO  ohms  to  20  megohms. 

HIGH  FREQUENCY  (Low  Power) . . . 
IRC  Type  F  Metallized  Resistors.  1  3 
to  3  watts  inclusive.  30  ohms  to  100 
megohms. 

HIGH  VOLTAGE  ...  A  spiral  forma¬ 
tion  of  "Metallized"  element  on  these 
new  IRC  Type  MV  Resistors  makes 
possible  voltage  ratings  as  high  as 
SO  KV  for  a  10V2"  tube.  Other  sizes 
available.  .2S  to  100.000  megohms. 


ULTRA  HIGH  RANGE  ...  IRC  Type 
FH  and  MG  glass  enclosed  Metallized 
Resistors.  100  to  100.000  megohms. 

HIGH  FREQUENCY  (High  Power) . . . 
These  newly  developed  IRC  Type  MP 
Resistors  are  unexcelled  for  ultra-high 
frequencies  where  power  dissipation 
is  required.  S  to  ISO  watts  rating.  S 
ohms  and  up. 

VOLUME  &  TONE  CONTROLS, 
POTENTIOMETERS,  etc.  ...  A 
complete  line  of  single,  dual  and  triple 
units  for  every  requirement. 


INTERNATIONAL  RESISTANCE  COMPANY 

403  NORTH  BROAD  STREET.  PHILADELPHIA.  PA 

In  Canada,  187  Duchess  Street.  Toronto.  Ontario 

MAKERS  OF  RESISTANCE  UNITS  OF  MORE  TYPES,  IN  MORE  SHAPES.  FOR 
MORE  APPLICATIONS  THAN  ANY  OTHER  MANUFACTURER  IN  THE  WORLD 
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References  on  Radio  Interference 


This,  bibliography  contains  references 
to  papers  published  before  1934  only 
if  they  are  not  referred  to  in: 

A.  E.  Tookb  and  H.  P.  Church,  Classi¬ 
fied  Bibliography  of  Man-Made  Ra¬ 
dio  Interference  and  Associated  Meas¬ 
urements,  ERA  Report  M/Ttt,  1934 
(22  pp.,  pr.  5/6;  contains  216  refer¬ 
ences  on  radio  interference  and  66 
on  field  strength  measurements). 

I  Books 

H.  G.  Enoel  and  K.  Winter,  Rundfunk 
ohne  Stoerungen,  Union  Deutsche  Ver- 
lagsgeseilschaft,  1934. 

A.  Dennhardt  and  E.  H.  Himler,  Leit- 
faden  der  Rundfunkentstoerung 
J.  Springer.  Wien.  1935  RM/3.75. 

J.  H.  Retner.  Radio  Interference  and 
its  Suppression  (England)  1936  Sher¬ 
wood  Press  $4.00. 


II  Regulations 

USA  How  to  Deal  with  “Man-Made 
Static”,  Tobe  Deutschmann,  Radio 
News  1929,  voi.  10,  p.  998. 

Germany  Gemeinschaftsarbeit  zwischen 
der  Deutschen  Reichspost  und  der 
Vereinigrung  der  Elektrizitaetswerke. 
Eiektrizitaetswirtschaft  1932,  Sept.  15, 
p.  387. 

Italy  Protezione  delie  radioaudlzloni 
contro  i  disturbl  ed  i  perlcoll  prove- 
nientl  dagli  impianti  elettrici.  Coml- 
tato  elettrotecnico  italiano,  Milan ; 
Norme  No.  16,  1933. 

Switzerland  Directives  pour  le  protec¬ 
tion  des  installations  radio-r^ceptrices 
contre  les  perturbations  radioOlec- 
triques  caus^es  par  les  installations  & 
fort  et  k  faible  courant.  Assoc.  Suisse 
des  Electr.  (Projet)  Bull.  Assoc.  Suisse 
des  Electr.  1934,  vol.  25,  no.  16,  p.  450. 

Prance  A  propos  du  quatri&me  oongrOs 
national  de  defense  contre  les  pertur¬ 
bations  radioOlectriques.  M.  Adam. 
Rev.  G4n.  El.  1936  vol.  39,  no.  6,  p.  231. 

England  a  Standard  Definition  of  Ra¬ 
dio  Interference.  British  Standards 
Institution  BSS  No.  800  1937. 


Ill  General 

C.  C.  Campbell  and  H.  N.  Kalb,  Radio 
Coordination  (California)  AIEE 
Trana.  1932,  vol.  51,  March,  p.  81. 

R-  Braillahd  (Belgium)  Contribution  & 
1  etude  des  perturbations  radiophon- 
iques  caus^es  par  les  installations  k 
haute  tension.  CIORE  Paris  1933. 
Rapport  No.  102. 

VDE  0870/1933,  Leitsaetze  fuer  Konden- 
satoreir  der  Rundfunk  und  Entstoerung- 
stechnik,  '  L,KR.  ETZ  1933.  vol.  54. 
no.  20,  p.  484. 

A.  S.  Anowin,  Electrical  Interference 
with  Broadcasting.  Tel.  and  Tel.  J. 
1933,  vol,-'19.  p.  200. 

NELA  Radio  interference,  Publ.  No.  33, 
1933. 

R.  FBuitkeller,  Theorle  der  Portleltung 
von  Rundfunkstoerungen.  VN  1934 
vol.  4,  no.  2.  p.  107. 

H.  Haertel  and  O.  Schneider.  Zehn 
Jahre  Entstoerungstechnlk  bei  Siemens 
und  Halske.  Siemens  Z.  1935.  vol.  15, 
no.  8,  p.  432. 

Biutish  Standards  Institution.  London, 
Components  for  Radio-Interference 
Suppression  Devices  (excluding  de¬ 
vices  for  traction  equipment).  British 
standard  specification  No.  613,  1935. 

A.  C.  Warren,  Broadcast  Interference 
Investigation.  Post  Office  Radio  Ser¬ 
vice.  P.O.B.E.  1935/36.  vol.  28.  p.  23. 

British  Joint  Committee  on  Inductive 
CoOTdlnatlon,  Electrical  Interference 
Tvi.  Broadcasting.  J.  JEE  London 

1936,  vol.  79,  p.  206. 

R.  Pbldtkeller,  Wege  Im  Kampf  gegen 
die  Rundfunkstoerungen.  VN  1936, 
vol.  6.  no.  2.  V/1. 

Spektrum  von  demo- 
dullerten  Rundfunkstoerern  VN  1936. 
vol.  6.  no.  2.  V/2. 

K.  Haoenaus  and  O.  Schneider,  Gesich- 
tspunkte  fuer  die  Errlchtung  funkstoe- 
rarmer  Zweckbauten.  VN  1936,  vol. 
6.  no.  2.  V/5. 

P.  R  Sanford  and  W.  Weise.  A  Review 
M  Radio  Interference  Investigation, 
El  Eng.  1937.  vol.  56,  no.  10,  p.  1248. 

H.  Harbich.  Ergebnlsse  der  CISPR-Sach- 
yerstaendigen-Tagung  in  Bruessel  vom 
15.  bis  17  Maerz  1937.  ETZ  1937.  vol. 
58,  no.  30.  p.  820. 

P.  Conrad,  Versuch  zur  Rundfunkentstoe¬ 
rung  einer  Hochspannungsleltung  auf 
einem  begrrenzten  Abschnitt.  ETZ 
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A.  I»ennhardt,  Betriebssicherheit  von 
Starkstromanlagen  und  Rundfunkent- 
btoerung.  Eiektrizitaetswirtschaft  1937, 
vol.  36,  no.  1,  p.  12. 

R.  Moebes.  Zur  Frage  nlederfrequenter 
Rundfunkstoerungen  bei  Gleichrichter- 
speisung.  ETZ  1938,  vol.  59,  no.  12, 

p.  811. 

H.  Jacobi.  O.  Schneider  and  P.  Schu¬ 
mann,  Entstoerungskondensatoren  fuer 
hohe  technische  Anforderungen.  Sie¬ 
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IV  Measuring  Technique 

Some  Considerations  in  Measurement  and 
Suppression  of  Radio  Interference. 
ERA  Report  il/TSO,  1934  (13  pp.) 

A.  Schoene,  Stoersuchgeraet  SuG  33 
und  tragbares  Stoermessgeraet  STMG 
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an  Rundfunkempfaengern.  ATM  1936, 
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V  Interference  from  Insulators 
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NLIKF 


Mark  Antony,  the  1938  speaker  does  not 

mechanical  properties.  Synthane  is  a  dense, 

have  to  borrow  the  ears  of  his  countrymen. 

.....  solid  material,  tough,  strong  and  light  in 

The  public  address  system  gives  wings  to 

,  ,  .  .  weight  —  an  excellent  insulator  —  with  a 

words,  carries  them  faithfully,  clearly, 

vigorously  to  every  listener.  Manufactur-  moisture  absorp- 


Why?  Because  Synthane  has  what  public  tion,  high  dielectric  strength,  low  dielec* 
address  system  manufacturers  want — what  trie  constant.  It’s  chemically  inert  and  cor- 

yoM  may  want — an  unusually  broad  combi-  rosion  resistant.  It  has  a  minimum  cold 

nation  of  physical,  electrical,  chemical  and  flow;  machines  easily. 


Synthane  is  often  the  most  economical 


ers  of  public  address  equipment  use  Syn¬ 
thane  speaker  cones,also  Synthane  Bakelite- 
laminated  for  voice-coil  bobbins,  panels, 
terminal  blocks,  washers  and  other  parts. 


solid  material,  tough,  strong  and  light  in  lowered  pro- 

.  ,  .  •  L  duction  costs,  better  product  performance, 

weight  —  an  excellent  insulator  —  with  a 

.  dependable  adherence  to  standards.  Why 

low  power  factor,  low  moisture  absorp- 

not  write  for  data  on  Synthane,  giving  us 
your  requirements.’  We  might  help  you 

SYNTHAN^ . . 

PS1  ,  SYNTHANE  CMPORATION 

i f y  *  east  river  road  oaks.  PENNSYLVANIA 
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When  .One  Speaks  Now,  10,000  Hear 


i 
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TUBES  AT  WORK 

^I^MONG  the  tube  applications  this  month 
are  measuring  the  “latheriness’*  of  soap, 
regulating  temperature  directly  from  the  ther¬ 
mometer  dial,  lighting  neon  signs  without 
electrodes,  and  reproducing  phonograph 
records  via  a  negative  conductance  oscillator. 


Phototube  Indicates 
Softness  of  Water 

A  MEANS  OF  CONTROLLING  a  water  soft¬ 
ening:  machine  automatically,  using: 
photoelectric  tubes,  has  been  disclosed 
in  patent  No.  2,122,824,  recently  issued 
to  Eric  Pick  and  assigned  to  the  Per- 
mutit  Co.  of  New  York.  The  tester  con¬ 
sists  of  the  usual  combination  of  a 
phototube  and  a  light  source  between 
which  is  mounted  a  trough  through 
which  the  water  to  be  tested  passes.  A 
definite  quantity  of  soap  of  known  chem¬ 
ical  properties  is  added  to  the  water  and 
stirred  to  create  a  lather  which  appears 
above  the  surface  of  the  water  in  the 
trough  and  interrupts  the  light  beam. 
Depending  upon  the  amount  of  lather 
produced,  the  phototube  relay  can  be 
used  to  actuate  a  water  softening  ma¬ 
chine  as  the  need  for  it  arises. 

•  •  • 

Induction  Pick-Up  Regulates 
Temperature  Directly  from 
Indicator  Pointer 

An  ingenious  arrangement  for  trans¬ 
ferring  the  indications  of  an  electrical 
thermometer  directly  to  a  heat-control 
circuit  has  been  developed  by  the 
Wheelco  Instrument  Co.  of  Chicago.  The 
indicating  instrument  is  of  the  milli- 
voltmeter  type,  used  in  conjunction  with 
the  standard  thermocouple  unit.  As 
shown  in  the  diagram,  the  indicator 
pointer  carries  with  it  a  small  circular 
vane  made  of  aluminum  foil,  which  adds 
but  negligible  weight  to  the  pointer 
assembly.  Attached  to  the  case  of  the 
instrument  is  another  pointer  which  is 
adjustable  manually  to  the  position  on 
the  scale  at  which  temperature  control 
is  required.  Attached  to  this  pointer 
are  two  small  coils  of  silk-covered  wire 
so  arranged  that  at  any  position  on  the 
scale  they  allow  the  aluminum  vane 
previously  mentioned  to  pass  directly  be¬ 
tween  them.  These  coils  are  energized 
with  radio  frequency  energy  from  a  vac¬ 
uum  tube  oscillator  mounted  within  the 
case  of  the  instrument.  When  the  pointer 
moves  within  the  near  vicinity  of  the 
coil  position,  the  aluminum  vane  enters 
the  space  between  the  two  coils,  and 
eddy  currents  are  induced  in  it.  These 
losses  result  in  a  change  in  frequency 
of  oscillation,  and  this  change  in  fre¬ 
quency  is  detected  in  a  tuned  circuit 
so  that  the  current  drawn  by  the  radio 
tube  oscillator  changes  in  proportion  to 
the  change  in  frequency.  The  current 
change  operates  a  relay  which  in  turn 


controls  the  contactor  in  series  with  the 
heat  supply  of  the  furnace. 

Since  the  control  depends  only  upon 
the  production  of  eddy  currents,  and 


Arrangement  oi  pick-up  coils  and 
aluminum  vane 


since  there  are  no  ferromagnetic  ele¬ 
ments  involved,  there  is  no  force  ex¬ 
hibited  between  the  coils  and  the  alu¬ 
minum  vane.  Consequently,  the  control 
system  does  not  advance  or  retard  the 
indication  of  the  pointer  itself. 


Announced  coincidentally  by  Gen¬ 
eral  Electric  and  Westinghouse.  a 
new  1,000- watt  high  pressure  mer¬ 
cury  lamp,  shown  at  right  above,  is 
cooled  by  running  water  through  a 
jacket  surrounding  the  lamp.  The 
water  filters  out  much  of  the  infra¬ 
red  but  allows  the  ultraviolet  and 
visible  radiation  to  escape.  The 
brilliance  attained  is  about  one-fifth 
that  of  the  sun's  surface 


In  one  variation  of  the  instrument, 
the  heating  current  is  periodically 
turned  on  and  off  whenever  the  pointer 
is  within  a  few  degrees  of  the  control 
position.  Usually  the  control  range  is 
30  deg.  F.  wide.  At  the  lower  edge  of 
this  range  heat  is  applied  continuously. 
At  6  degrees  higher  (20  per  cent  of  the 
total  range)  heat  is  off  only  20  per  cent 
of  the  time;  at  12  degrees  above  the 
lowest  position,  (40  per  cent  higher), 
the  heat  is  off  40  per  cent  of  the  time 
and  so  on  until  at  the  top  of  the  30-deg. 
band  the  heat  is  off  100  per  cent  of  the 
time.  This  proportioning  control  sys¬ 
tem  has  the  effect  of  completely  elim¬ 
inating  time  lag,  overshooting,  and 
hunting. 


Eleetrode-less  Neon  Tubes 
Exeited  by  Radio 
Frequency  Energy 

The  e.xcitation  of  light  from  rarefied 
gases  by  radio  frequency  bombardment 
has  been  applied  recently  in  a  new  type 
of  neon  sign.  The  conventional  neon 
sign  consists  of  an  evacuated  tube  fitted 
with  two  electrodes  and  containing  rare 
gas  at  low  pressure.  The  expense  of 
the  electrodes  and  of  inserting  them  in 
the  tubes  has  resulted  in  the  practice  of 
combining  many  letters  in  one  tube,  the 
regions  between  letters  being  painted 
out  by  covering  the  tube  with  on  opaque 
paint.  The  high  voltages  employed  ne- 
ces.sitate  placing  the  tubes  several 
inches  from  the  main  body  of  the  sign 
it.self  to  obtain  the  necessary  insulation. 

In  the  new  system  of  tube  lighting, 
each  individual  letter  in  the  sign  is 
formed  separately  and  consists  of  a  tube 
(Continued  on  page  52) 


WATERCOOLED  QUARTZ 
LAMP 


The  Westinghouse  version  of  the 
new  lamp  is  demonstrated  by  Dr. 
I.  W.  Marden.  The  compactness  of 
the  source  is  one  of  its  important 
advantages.  It  is  expected  to  revo¬ 
lutionise  methods  in  the  photoen¬ 
graving  industry,  as  well  as  in 
searchlight  practice 
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With  special  reference 
to  industries  based 
upon  the  electron  tube 


nics 


An  Editorial  Service  to  Meet 


INDUSTRY'S  MAJOR  PROBLEM 


TO  THK  HKADKRS 

OF  eit:ctuomcs 

TIuTf  is  no  (louitt  that  today  tin-  Ainorioan  people  are  taking  a  keeiuT.  more  erili«-al  inter¬ 
est  in  the  conduct  of  hnsiness  than  ever  before.  And  when  I  >ay  critical.  1  mean  exactly  that. 
Durinjj  recent  years  most  of  them  have  sutTered  loss,  either  of  jtdts  or  of  >avin};>.  and  under  -iich 
circumstances  men  are  prone  to  accept  without  serious  tpiestion  any  scape*:oat  that  appear^  plau-ihle. 
In  the  confusion  of  fears  and  resentments,  they  seem  to  ha\e  «onchided  that  'hi>rl~i}ihled  and  ~elli'h 
hnsiness  management  is  chiefly  respon>ihle  for  their  mi>fortune. 

However  mistaken  and  unfair  such  conclu>ioU'  may  he.  managemeul  eaimut  igmue  them. 
It  must  recognize  that  in  the  long  run.  the  opiuinn-  of  men  are  the  re>ult  of  e\p«-i  ieiiee.  nf  what 
happens  to  them  each  day.  much  more  than  of  what  they  are  tidd. 

Progressive  management  ha~  alr*‘ady  faced  that  fact:  ha-  already  hegiin  In  think  ami 
work  heyond  the  teehnicaliti»*>  of  production  and  di-triliuliou  that  once  ah-oihed  mo'l  of  it-  energies. 
It  sees  more  clearly  and  deals  more  proficiently  with  it-  human  re>-pou>ihilitie~.  It  i'  learning  to 
reconcile  the  e«ouomic  suc«e>s  of  the  indu>lrial  unit  with  the  'ocial  welfare  of  worker  and  commmiitx. 

Presently,  every  hu>ine»  the  >mall  retailer  a-  well  a^  the  large  manufacturer  mu't 

learn  how  to  interpret  more  convincingly  to  it>  own  public  the  social  as  wadi  as  the  economic  hciiefil- 

of  its  polici«‘s  and  accomplishments.  Only  as  each  business  satisfies  th«‘  newly  amu'cd  and  iiilical 
interest  of  ])eo|)le  in  its  affairs  will  it  he  able  to  disarm  those  who  trade  on  the  human  tendcnc\  to 

blame  our  troubles  on  someone  else.  ^  es.  if  business  as  a  whole  is  to  win  a  fa\orahle  |inhlic  opinion, 

each  and  every  business  must  act  to  improve  its  own  public  ndations. 

The  readers  «d  this  journal,  and  of  other  business  publications,  compose,  we  hi  lic\e.  a 
group  that  can  achieve  for  American  business  a  snund  and  lasting  solution  of  this  \ital  prohlem.  I  hev 
alone  are  in  |)osition  to  shape  the  working  comlitions  of  21  million  employees.  They  alone  can  mould 
the  attitude  of  those  other  millions  who  compose  the  \arious  "piddics"  to  whic  h  all  husines*  nni't  hc‘ 
responsible. 

Heretofore,  the  function  of  business  papcTs  has  been  to  exc  hange  succc-s^lid  expe  rience:; 
to  dig  u|)  and  disseminate  practical  facts  for  the  use-  of  the-ir  re-ade-rs.  se-rving  primarily  the-  te-chnical 
and  merchandising  needs  of  business.  Hut  this  matter  of  human  relations  has  now  he-comi-  of  ei|ual 
imiiortane-e.  for  good  industrial  and  pidelic  relations,  it  has  hee-n  found,  re-diice-  eorporale-  losses, 
remove  fear  and  sus|dcion.  jeromote  ope-rating  efhe-iencie-s  in  both  |>roduclion  and  sales.  A  belter 
knowle-dge  of  public  relations  te-chnie|ue  is.  the-re-fetre,  epiite-  prope-rly  esse-ntial  for  me-n  in.  or  moving 
into,  positions  of  greater  executive  responsibility. 

.So.  beginning  with  this  insert,  e-ach  Mc(»raw-Hill  piddication  sets  out  to  stre-ngthe-n  its 
e-ditorial  service  in  the  important  domain  of  Public  llelations.  I  hope-  that  the  million  rcade-rs  of 
McGraw-IIiirs  business  papers  will  get  much  real  and  |»ractical  he-lp  teeward  building  be-tte-r  re-la- 
tionships  between  their  own  husine-sses  and  the-ir  e-mploye-e-s.  the-ir  customers,  and  the-  eommiinitie-s 
in  which  they  must  carry  on. 


President.  McGraw-Hill  Publishing  Get..  Inc. 


WHY 

A  Public  Relations  Program 


TN  I.HSS  than  two  ucncrationN  the  United  States 

has  changed  from  an  agriiultural  to  an  industrial 
nation.  F.iviny  standards  and  etlicienties  at  once  the 
desjsair  and  envy  of  other  countries  liave  been  created. 
I’orei^n  delegations  still  tlotk  to  our  shores  to  study 
our  methods  so  that  they  may  use  them  as  patterns 
tor  their  own  oryanizations.  Yet  here  at  home  today 
these  methods  and  the  systems  responsible  for  them 
are  under  inireasinii  attaik. 

SitKC-  every  person  employed  in  productive  enter 
prise  IS  a  part  of  American  industry,  these  attacks 
imperil  the  livelihood  of  nearlv  forty  million  workers 
and  their  dependents.  The  newest  addition  to  the 
payroll  has  as  much  if  not  more  at  stake  as  tiie 
veteran  business  executive.  That  .dso  is  true  of  par¬ 
ticular  industries  which  at  present  may  not  be  under 
direct  tire.  All  industry  is  so  interrelatc\l  and  inter 
dependent  that  even  the  scemin!.:ly  immune  enterprise 
must  Slitter  when  the  leyitimate  .utivities  and  the 
buymi;  power  ot  their  customers,  or  the  customers  of 
their  customers,  arc  curtailed. 

Ironically  enouith,  public  acc|uies(.cnce  in  main  of 
the  current  attacks  is  an  indirect  recoynition  of  the 
satisfactory  manner  in  which  our  industrial  system 
normally  tuiictions.  Reasonable  opportunities  fiir  the 
employment  ot  those  ambitious  to  put  their  ment.il 
or  physical  talents  to  work, 
and  continually  risini;  stand¬ 
ards  ot  livinu  have  come 
to  be  widely  accepted  as 
a  matter  of  course.  Any 
unfavorable  eh  an  ye  in 
these  conditions  leaves  the 
i^eneral  public  surprised, 
contused  and  resentful. 

Such  reaetions  as  these 
make  it  easy  tor  pressure 
i^roups  to  unloose  destructive 


propaganda  which  further  heightens  resentments  and 
breeds  new  misconceptions. 

These  misconceptions  take  man)  forms  shaped  by 
the  experience,  the  inexperience,  or  the  special  inter¬ 
ests  of  the  critics.  To  one  it  appears  that  business 
can't  manage  itself  and  must  be  owned  and  managed 
by  the  Ciovernment.  Another  believes  that  employees 
are  underpaid  or  th.U  stockholders  and  executives 
are  overpaid.  To  others  corporate  surpluses  are  too 
high.  Many  have  convinced  themselves  that  power 
and  m,ichines  have  reduced  employment  opportunities; 
and  that  industry  can  raise  vv,iges  and  reduce  prices 
while  costs  go  up. 

Several  misconceptions  are  based  on  faulty  general¬ 
izations.  Because  a  few  companies  have  been  remark¬ 
ably  successful,  it  is  argued  that  all  could  make  money. 
Because  some  corporations  have  been  ruthless,  all  cor¬ 
porations,  it  is  contended,  will  stoop  to  unethical 
conduct  to  gain  their  ends.  This  is  like  saying:  john 
Smith  killed  Bill  Brown;  John  Smith  is  auburn- 
thatched;  all  redheads,  therefore,  are  murderers.  Un¬ 
fortunately.  those  who  would  indict  all  business  for  the 
crimes  ot  a  tew  are  more  subtle  in  their  appro,ich  and 
so  create  an  impression  not  in  .record  with  the  f.icts. 

To  put  it  bluntly,  American  industry,  once  so  highly 
praised  tor  its  contributions  to  the  national  well-being, 
is  now  on  the  spot.  Prevail 
ing  misconceptions  of  how 
business  operates  and  what 
it  does  have  made  a  field 
day  for  those  who  propose 
to  hamstring  or  destroy 
private  initiative  and  in¬ 
dividual  opportunity.  These 
proposals  run  a  broad 
gamut;  they  include  pub¬ 
lic  ownership,  increasing 
and  rigid  federal  control  at 


Industrial  contributions  of  research  and  inven¬ 
tion  in  United  States.  Curves  showing  motor 
car  and  airplane  production  parallel  closely  data 
on  telephone  growth  and  increases  in  annual 
radio  apparatus  production.  (Source,  National 
Industrial  Conference  Board.) 


GE 


the  expense  of  local  autonomy,  ill-conceivcil  Ici^isla- 
tion  on  hours  and  wages,  labor  dictatorships,  and 
confiscatory  taxes  on  thrift  and  employment  security. 

While  the  man  in  the  street  may  be  criticized  lor 
his  willingness  to  swallow  these  nostrums,  he  is  not 
wholly  to  blame.  Industry,  too,  has  been  at  fault,  in 
assuming  either  that  he  was  fully  informed  on  those 
phases  of  its  operations  which  are  properly  a  matter 
of  public  interest,  or  that  a  healthy  curiosity  should 
be  discouraged.  Misconceptions  multiply  where  the 
facts  are  hidden. 

The  tragedy  of  the  situation  lies  in  the  fact  that 
it  might  easily  have  been  avoided.  In  the  simple  days 
of  local  and  localized  industry,  everybody  connected 
with  a  particular  enterprise  knew  everybody  else  con¬ 
nected  w'ith  it,  and  the  details  of  its  operations  were 
an  open  book.  The  boss  and  the  employees  W'ere 
neighbors;  the  customers,  for  the  most  part,  fellow 


townMiicn.  Outside  purchases  were  limited  largely 
to  those  products  which  the  local  community  neither 
manuhictured  nor  raised.  C'ompetition  in  the  modern 
sense  was  practically  non-existent. 

As  industry  developed  and  enlarged  its  field  of 
operations,  much  of  this  early  intimate  personal  toiuh 
was  lost.  1  he  small  enterprise  grew  bigger.  In  some 
cases  combinations  took  in  the  local  business  and 
financial  control  passed  out  of  the  community.  The 
local  industry  which  still  retained  its  identity  was 
busy  meeting  increased  competition  and  seeking  to 
expand  its  distribution.  Little  attention  was  pait  to 
changing  conditions  that  were  fostering  misconcep¬ 
tions  about  the  personal  relations  of  the  business,  ifit 
by  bit  the  close  acquaintance  and  familiarity  of  the 
early  days  disappeared. 

Common  understanding  of  these  things  also  was 
impeded  by  the  greater  variety  of  occupations  as  in- 
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iliiNtry  cxpaiulcil.  I  .uli  man’s  job  became  so  highly 
specialized  that  the  oIJ  feeling  ot  common  partner- 
ship  in  a  )oint  uiulertakin^'  trecjuently  was  buried  in 
an  exaggerated  teelini;  ol  the  relative  importance  ot 
liis  own  work.  'I’liis  made  it  easy  for  eacli  occupational 
^roup  to  ^et  the  idea  that  its  contribution  to  the  under¬ 
taking  alone  was  essential  ami  that  many  of  the  other 
groups  were  parasitic  or,  at  best,  unimportant. 

Such  mistaken  beliets  are  the  exvlusive  property  of 
no  particular  group,  "(ioods  are  valueless  until  sold,” 
chants  the  sales  staff;  "without  us  the  wheels  of  indus¬ 
try  would  (.ease  to  turn. . I  he  wheels  would  turn 

much  faster,”  growls  the  production  department,  "if 
we  diiln’t  ha\e  so  many  lame-brains  drawing  fat  sal¬ 
aries  as  salesmen.”  Under  the  cold  glance  of  both 
groups,  the  clerical  force  heatedly  irujuires:  "How  long 
do  you  think  this  business  would  last  if  we  didn't  keep 
the  cost  records,  seiiil  out  bills  and  collect  the  money 


for  pay  checks' ”  Some  executives  and  engineers,  too, 
have  been  known  to  forget  that  their  plans  cannot  be 
carried  out  without  the  cooperation  of  other  groups. 

Possibly  the  greatest  single  cause  of  misunderstand¬ 
ing  and  friction  has  been  fuzzy  thinking  on  social 
responsibilities.  Many  of  the  responsibilities  which 
rested  on  the  individual  or  the  state  in  our  fathers’  and 
grandfathers’  days  have  been  shifted  to  the  .shoulders 
of  industry.  New  ones  constantly  are  added  or  pro¬ 
posed — often  before  industry  has  had  time  to  adjust 
itself  to  those  w  hich  have  gone  before.  Some  ot  these 
responsibilities  affect  employee  relations;  others  in¬ 
volve  customer  relations.  The  worker,  for  example,  no 
longer  is  completely  defenseless  against  the  occupa¬ 
tional  hazards  of  his  employment.  "Let  the  buyer 
beware”  no  longer  is  considered  smart  merchandising. 
Many  of  the  changes  now  embodied  in  the  laws  were 
anticipated  by  industry  itself.  Opposition  valid  or 
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investors  .ind  the  general  punlic.  llitir  intentions 
have  been  ^ood,  but  they  have  cloaked  them  with  a 
veil  of  secrecy  and  made  a  mystery  out  ot  simplieity. 
As  a  result  the  uninformed  have  been  yiven  a  royal 
opportunity  to  exercise  their  imagination.  And  they 
have  done  it  1 

Hublic  relations  is  a  comparatively  new  actixity  lor 
most  business  enterprises  and  involves  a  tei-hniijue 
which  too  many  have  not  yet  learned.  Obviously,  the 
first  pl.ice  for  e,ich  company  to  stait  is  within  its  own 
organization.  Ihis  is  the  inside  job"  that  builds  .i 
company’s  ^ood  name  amon^  its  own  family  aiul  lays 
the  firm  foundation  tor  buildinu  publii,  lonfuleiKe 
and  favor.  As  one  exponent  of  the  art  phrases  it 
"Industry’s  public  relations  cannot  be  one  thinu  and 
its  private  actions  and  policies  somethim;  else.  I  he 
two  must  be  in  complete  accord." 

The  inside  job  should  present  no  real  ditttcultie>  to 
fair-minded  employers.  Most  workers  ha\c  a  normal 
predisposition  to  view  in  a  favorable  liuht  the  orttan 
ization  in  which  they  earn  their  liveliiiood.  Most 
companies  endeavor  to  conduct  their  operations  so  as 
to  justity  that  favor.ible  attitude.  Hut  too  tew  ot 
them  are  adept  at  dramatiziny  the  facts  that  turnish  a 
substantial  basis  tor  maintaining  employee  mx)d  will. 
So.  where  misunderstanding  and  suspicion  born  ot 
Ignorance  exist,  time  may  be  recjuired  to  break  down 
the  barriers  that  have  thrown  up. 

The  task  of  telling  this  inside  )ob  to  the  outside- 
world.  however,  will  not  be  easy,  for  two  reasons. 
I'irst.  it  has  been  .so  lon^  neglected  that  the  backlog 
of  misunderstanding  is  lar^e.  Second,  public  relations 
involves  attitudes  as  well  as  .ictions,  a  \iewpoint  as 
well  as  an  or^'anization.  Public  relations  is  not  a  com- 
modity  that  can  be  purchased  like  a  car  of  coal  or  a 
bolt  of  silk;  neither  can  it  be  sold  by  ’’canned’’  mate¬ 
rial.  F.ach  program  to  est,iblish  sound  public  relations 
must  be  individualized  and  indisputably  stamped  with 
the  personality  of  the  company  promoting  it.  the 
deed  must  aliuys  hack  the  u  ord! 

But  the  task  is  worth  the  effort.  For,  with  the  inside- 
job  ri^ht,  a  properly  conceived  and  intellii;ently  exe¬ 
cuted  public  relations  program  offers  business  the 
means  of  successfully  counteractintj  unjust  public  sus¬ 
picion,  unfair  political  attack  and  unwarranted  outside 
dictation.  The  need  is  urgent. 


Industrial  jobs  have  grown  faster  than  the  popula¬ 
tion  has  increased.  New  industries  depend  upon 
research  and  invention. 


otherwi.se — to  social  legislation,  however,  has  been 
used  to  damn  business  in  the  public  eye. 

Fortunately,  the  barriers  to  ^ood  will  and  common 
understanding  can  be  broken  down.  I’he  process  is  a 
simple  one.  It  consists  chiefly  in  maintaining  good  pol¬ 
icies  in  human  relationships  and  in  keeping  all  inter¬ 
ested  people — employees,  stockholders  and  their  neigh¬ 
bors,  customers  and  the  general  public — informed. 
It  means  telling  them  in  plain  terms  what  revenue 
is  received  and  where  it  comes  from,  what  revenue 
is  paid  out  and  who  gets  it,  how  an  industry  serves 
the  individual,  the  community  and  other  industries. 
Finally,  it  includes  the  acceptance  of  the  social  re.spon- 
sibilities  which  the  advance  of  civilization  imposes 
upon  business. 

Add  all  these  things  together  and  you  have  public 
relations. 

Most  employers  are  willing  to  accept  their  social 
responsibilities,  but  they  are  inexpert  in  making  that 
acceptance  articulate.  Too  many  employers  have  failed 
to  make  clear  their  policies,  their  practices  and  their 
purposes  as  they  relate  to  fair  dealing  with  employees, 
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^  H 1.  IviMi  clcMUnt'.  ot  pul-'lii  rcl.ltlo^^  K\1mik|U(. 

In  a  matter  ot  mamtainmi:  a  (.oiitente-l  ami  ctfci.- 
ti\c  ortiamzatioii  ami  a  cooJ  name.  'I'lie  problem  re 
Nolves  itNclt  into  an  insiJe  job  aiul  an  outNiile  job. 

In  the  ile\elopment  ot  irood  mJustrial  relatioiiN 
\\itliin  the  organization,  (.ertain  Nteps  are  neieNNary. 
riiey  may  be  set  Jown  as  follows ; 

1.  nitii/ff/ni  A  statement  ol 

the  personnel  priliiies  of  the  company  shouKl  be 
tormiilateil.  It  shouUI  be  submitteel  for  eiulorsement 
anil  aeecptame  by  representati\es  of  the  personne!. 
trom  top  to  bottom.  It  shouUl  be  m.ule  known  to  all 
employees. 

l\)hey  statements  shoukl  be  ilefinite  on  such  mat¬ 
ters  as  w.i^es,  we)rkini:  hours,  overtime,  promotions, 
layoffs,  vacations,  sickness,  relief,  safety,  training  anel 
eilucation,  profit-sharing,  collective  bargaining. 

2.  I/Hproti  pi-t  sa/iiitl  clfu/eui ).  Strengthen  the  in¬ 
fluences  within  the  organization  which  insure  the 
efficiency  of  the  working  force,  the  purpose  being  to 
advance  the  opportunity  lor  the  individual  and  the 
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lompany.  through  lower  production  costs,  better  serv¬ 
ice  to  customers,  and  improvemems  in  the  cjuality  ot 
the  product. 

3.  the  u  cU-hLiup  nj  tht  i  n/pln]ii.  Prov  ide 
sate  and  s.initarv  working  ciinditions  and  plant  serv¬ 
ices  necessary  tor  comfort.  This  means  aclec|uatc  ven¬ 
tilation.  heating,  illumination,  the  eiimination  of  noise, 
and  suitable  provisions  for  rest,  meal  time,  recreation. 

The  stabilizing  of  employment  and  the  estabiish- 
meiit  of  organized  protection  .igainst  unemployment, 
sickness,  old  .ige  and  death  have  far  rcMching  influence 
upon  both  the  physical  and  mental  welfare  of  employ¬ 
ees.  So  has  assistance  to  deserving  individuals  in  their 
problems  of  sav  ings  and  housing. 

4.  7  >.(///  .iiiJ  tJ/ii.itc.  A  suit.ible  program  should 
be  developed  for  advancing  men  and  women  in  the 
organization.  Pdiicate  them  as  to  the  aims  of  the  com¬ 
pany,  its  pkice  in  the  national  economy,  the  place  into 
which  e.ich  worker  and  executive  fit;  of  the  benefits  ot 
cooperative  effort.  Train  them  to  assume  the  responsi¬ 
bilities  of  higher  jobs,  to  earn  more  pay. 

If  good  will  prevails  inside  the  organization,  the 
most  important  step  has  been  taken  toward  good  pub¬ 
lic  will  toward  the  organization.  The  outside  world, 
however,  has  an  active  interest  in  any  company  w  hether 
it  deals  with  the  public  only  locally,  or  on  a  national 
scale.  The  public  will  be  interested  to  know  the  place 
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An  Industry  Grows 


MA\^’  times  these  days  one  hears  that  research 
and  teilmical  advances  of  all  kinds  should  be 
jsrohibited:  that  we  are  far  enough  advanced  tech- 
nit,  ally;  that  further  inventions  will  rob  men  of  jobs, 
but  is  this  the  truth-' 

All  ot  our  present  industrial  age  is  based  upon 
researi.h.  upon  invention,  upon  distoveries,  upon  tech- 
nual  adsance.  If  there  had  been  no  researth  and  if 
invention  had  been  prohibited,  there  would  be  no 
telephone,  no  radio,  no  movies,  no  telegraph,  no  wire- 
le>N  aids  to  safety  at  sea  and  in  the  air.  1  here  would 
be  none  ot  the  newer  uses  of  radio  tubes  in  the  factory 
to  prevent  accident,  to  increase  productivity,  to  lower 
cost,  riiese  items  represent  only  a  few  of  the  results 
of  research  and  invention.  One  need  but  lcK)k  about 
his  own  home  to  discover  a  much  greater  list  of  mate¬ 
rials  and  things  which  would  not  exist  were  it  not 
tor  somebody’s  resc-arch  into  chemistry,  into  electricity, 
into  mechanics. 

riie  great  .uhievement  of  commercial  research  is  to 
improve  the  productiveness  of  each  worker,  and.  there¬ 
fore,  to  improve  his  value  to  himself  and  to  all  other 
workers.  In  the  long  run,  the  purpose  of  industry 
and  of  factories  is  to  produce  wealth  in  terms  of 
w.iges  to  employees  and  employers,  in  terms  of  real 

Each  year,  several  million  radios  from 
American  factories  go  into  American  homes 


goods  for  all  the  people  radios,  automobiles,  cloth 
ing,  medicine,  food,  books,  houses,  etc. —  in  terms  of 
a  money  return  on  the  capital  invested  in  industry. 

Hut  before  there  arc  any  jobs  or  any  research  there 
must  capital  be  invested;  the  money  for  a  factory 
or  a  kiboratory  must  Ix.-  spent,  wages  must  be  paid 
before  there  is  any  chance  of  a  single  dollar  coming 
back  to  the  owners  in  return  for  their  investment. 

The  radio  industry  is  an  excellent  example  of  how 
entire  industric's  arise  from  research,  from  a  discov¬ 
ery,  from  an  invention,  that  may  seem  at  first  to  have- 
no  practical  value. 

Many  early  men  of  science  had  a  share  in  making 
possible  communication  without  wires  or  other  visi’ble 
tangible  link  between  sender  and  receiver.  An  Ameri¬ 
can,  Joseph  Henry,  played  an  important  part  in  the 
beginnings  of  wireless  systems.  An  Englishman,  Max¬ 
well,  developed  by  pure  reason  and  without  any  ap¬ 
paratus  at  all  the  electrical  laws  by  which  all  radio  is 
carried  on  today.  This  was  pure  research.  The  only 
sign  of  accomplishment  was  a  series  of  mathematical 
eejuations  which  only  a  very  few  people  can  understand. 

I-'or  many  years  these  mathematical  expressions  had 
interest  only  for  the  theorist.  Then  a  German,  Hertz, 
decided  to  put  them  to  the  test.  He  made  an  experi- 

Who  in  1922  would  have  thought  100  million 
radio  tubes  would  be  built  each  year? 


in  the  national  or  local  economy  which  the  company 
occupies. 

Vor  instonu'fs  .tnJ  prospects  there  are  many  inter¬ 
esting  facts. 

1.  Manufacturers  of  materials  and  products  which 
touch  the  lives  of  people  only  indirectly  can  show  how 
their  products  raise  the  general  standard  of  living. 

2.  Companies  that  sell  their  products  directly  to 
the  people  can  interpret  the  resulting  social  and  eco¬ 
nomic  benefits  in  terms  of  human  well  being. 

3.  All  types  of  companies  can  publicize  interesting 
facts  about  themselves,  their  products,  their  policies. 

4.  Through  local  and  national  trade  associations  all 
types  of  business  can  join  in  promotional  programs 
for  the  information  and  education  of  the  public. 

hi  the  comm  Hint  \  uhere  the  company  is  located  the 
company  is  judged  by  what  people  hear  about  the 
company.  In  promoting  local  good  will,  informed 
employees  are  an  invaluable  asset  to  the  company  that 
has  done  the  "inside  job.” 

1.  Good  will  in  the  community  is  built  by  the  pub¬ 
lication  of  facts  about  a  company,  by  making  these 
facts  available  promptly,  accurately,  clearly  and  frankly 
through  the  media  which  exist  in  every  community. 

2.  Community  affairs  can  be  shared  by  the  com¬ 
pany.  By  taking  an  active  part  in  local  activities,  by 
becoming  itself  a  good  citizen  and  neighbor,  a  com¬ 
pany  makes  itself  known  and  liked. 

Industry  Cooperation.  An  industry  as  a  whole  is 
represented  by  its  trade  association.  This  representa¬ 
tive  should  be  able  to  act  as  clearing  house  for  the 
exchange  of  the  plans  and  experiences  of  individual 
companies  in  the  work  of  industrial  and  public 
relations. 

A  part  of  the  clearing-house  job  can  be  collection 
of  industry-wide  statistics  and  their  distribution  to 
member  companies  for  immediate  use.  Through 
standardization  programs,  through  promotion  of  good 
business  practices,  through  self-regulation  an  industry 
can  benefit  much  from  active  participation  of  all  com¬ 
panies  in  the  trade  association.  And  as  an  industry 
benefits,  its  constituent  companies  benefit. 

3.  Local  good  will  may  be  promoted  by  all  local 
companies  cooperating  in  a  public  relations  campaign. 
Advertising  in  the  local  press  is  a  most  effective 


weapon  with  which  to  combat  untuiths  told  by  tho^e 
who  have  selfish  and  hidden  aims  or  who  merely  lack 
proper  information.  1  he  welfare  of  the  community  as 
a  whole  is  bound  up  with  the  welfare  of  the  industries 
of  the  community  but  this  tact  is  not  .self-evident. 
It  must  be  brought  home  clearly,  and  truthfully,  to 
the  local  people. 

All  of  these  steps  are  part  of  one  program,  starting 
from  the  inside  and  working  outward.  Such  a  pro¬ 
gram  calls  for  a  lot  of  work  and  thought.  It  is  no 
job  for  an  amateur.  In  most  cases,  some  outside  aid 
will  be  needed.  If  the  executives  of  a  company  are 
solidly  behind  such  a  plan  and  it  the  services  of  a 
competent  consultant  in  public  relations  are  secured, 
both  the  inside  and  the  outside  job  of  impro\ing 
public  relations  can  be  accomplished. 


RESEARCH 
MAKES  JOBS 

One  of  (he  aims  of  managemeni  should  he  lo 
educate  employees  on  subjects  about  \shich 
there  is  doubt  or  actual  misinformation. 

One  of  these  subjects  is  that  of  the  effect  of 
research  and  technical  advance  upon  employ¬ 
ment.  Many  people  seem  to  think  that  all 
research  should  be  stopped,  that  invention  be 
outlawed.  There  is  no  doubt  that  technical 
advancement  causes  shifts  and  actual  displace¬ 
ments  of  some  jobs,  but  so  far  history  shows 
that  the  total  number  of  jobs  in  industry  has 
increased  faster  than  the  population  of  the 
country  has  increased. 

In  the  following  pages  Electronics  presents 
data  of  the  kind  which,  we  believe,  are  useful  in 
showing  employees  the  true  facts  in  the  ques¬ 
tion  of  research  versus  employment.  Although 
the  data  apply  only  to  the  industries  closely 
associated  with  the  electron  tube,  similar  data 
can  be  obtained  for  other  industries  based  u'x>n 
research,  discovery,  invention. 

Future  articles  will  deal  in  similar  fasliion 
with  other  questions  that  crop  up  in  the  minds 
of  all  of  us,  questions  which  are  most  easily 
answered  by  facts.  Such  questions  ct)ncern  the 
st)urce  «»f  money  entering  a  plant,  where  it  goes, 
the  relation  between  the  employees  share  of  this 
money  and  that  earned  for  the  owners:  the 
respective  rt)les  played  by  employer,  empK)yee, 
stockholders,  and  the  consumer. 
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Nearly  30  miUion  American  homes 
enjoy  radio  entertainment  and  education 


Oi  aii  the  homes  in  United  States 
more  than  80° o  are  radio  equipped 


that  mailc  possibk-  nioiltrti  radio  broadcasting. 

A  piece  ot  pure  research  by  ().  W.  Richardson,  an 
laiulishinan,  carrieil  out  before  Del'orest’s  dis(.o\ery 
has  made  it  possible  to  understand  the  laws  by 
which  the  radio  tube  works,  work  by  eminent  scientists 
such  as  I.an^muir,  and  others  has  showed  how  to 
make  tlie  tube  have  loni;  life,  how  to  make  it  clieaply, 
how  to  operate  it  etiiciently,  how  to  expand  its  uses. 
Remember  that  the  first  r.ulio  tubes  sold  for  S6  aiivl 
hitther,  that  they  h.ul  short  lives,  that  they  would  only 
operate  from  batteries,  that  thev  were  vastly  interior 
to  tubes  now  purchased  tor  less  than  a  ilollar. 

Another  experimenter,  I  rank  (  onr.id  of  the  W'est 
mehouse  company,  provided  the  final  link  leadinu  to 
broadcastiiyi;.  He  discovered  that  people  would  listen 
to  wireless  telephone  proqrams  he  put  on  the  air 
experimentally;  he  found  thc\  would  even  pav  money 
tor  apparatus  by  which  to  listen  to  these  broad¬ 
casts."  He  showed  that  wireless,  now  called  radio, 
had  a  meanini;  tor  c\cry  man.  woman,  and  child,  for 
every  home,  tor  everv  factory  worker,  for  every  ottice 
worker.  Mroadc.istinu  was  born. 

All  ot  this  took  years  and  labor  and  dollars.  I'rom 
obscure  research,  from  new  disc o\ cries,  from  inven¬ 
tions.  has  come  an  industry  based  entirelv  upon  techni¬ 
cal  and  scientitic  facts,  an  industrv  that  annuallv 
emplc)ys  a  hundred  thousand  workers  —  not  countim: 
those  thousands  whose  jobs  are  only  indirectly  associ¬ 


ated  with  radio  that  has  pkiced  radios  in  2"^  million 
American  homes,  million  homes  throu^’hout  the 
world,  that  has  promoted  safety  at  sea  and  on  land. 

but  this  is  not  all  that  has  come  from  research  in 
our  own  industry.  W'hile  Marconi  and  bdison  and 
Del'orest  and  (.onrad  were  laying  the  ijrounclwork  for 
the  radio  industry  other  research  was  taking  place. 
A  group  of  mathematical  ecjuations  by  a  German 
scientist  ot  world  renown,  lanstein,  disclosed  the 
tacts  about  the  photoelectric  tube,  the  "electric  eye" 
that  now  protects  arms  from  injury  in  punch  presses, 
and  performs  innumerable  other  t.ictory  services.  And 
one  must  not  forget  that  the  photoelectric  tube  is  the 
heart  of  sound  motion  pictures  providing  annual  )obs 
to  thousands  of  people  and  entertainment  and  relaxa¬ 
tion  and  education  for  millions. 

broadcasting  and  sound  movies  and  the  applica¬ 
tion  of  the  radio  tube  in  the  f.ictory  are  all  less  than 
twenty  five  years  old.  W'ho,  twenty-five  years  ago 
would  have  dreamed  of  the  present  vastness  of  the 
radio  industrv.  ot  the  wealth  existing  in  million 
receivers,  of  the  hundreds  of  thousands  of  man-hours 
of  labor  that  went  into  those  radio  receivers,  or  of 
the  millions  of  dollars  of  wages  that  paid  for  these 
man  hours  of  work?  Who  can  inuigine  now,  what 
the  next  twenty  years  will  bring? 

Is  there  any  truth  to  the  statement  that  research 
should  be  stopped,  that  invention  be  prohibited? 


From  nothing  in  1922  to  400  million  dollars 
in  1937  —  such  is  radio's  IS-year  growth 
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Even  in  dollars  the  annual  production  of 
radio  lubes  makes  an  appreciable  figure 


merit  with  actual  apparatus  and  proved  that  Maxwell’s 
brain  child  had  physical  meaning.  Hertz  proved  that 
a  sender  and  a  receiver  could  be  connected  together 
by  invisible  links  tor  the  transmission  of  intelligence. 

And  still  no  one  saw  the  practical  application. 

Several  years  later,  Marcord,  an  Italian,  said  to  him¬ 
self  "why  can’t  we  put  to  work  Maxwell's  etjuations. 
Hertz’s  experiments?” 

And  so  ships  at  sea  were  enabled  to  communicate 
with  land,  and  with  each  other  at  first  only  over  very 
short  distances,  but  now,  through  the  effects  of  more 
research  and  more  invention,  vessels  going  around 
the  world  can  keep  in  continuous  touch  with  their 
home  ports.  The  humanitarian  value  of  wireless  was 
brought  home  forcefully  in  its  early  days  by  the  tragic 
lo.ss  of  the  "Titanic.”  The  passengers  who  finally  got 
ashore  were  saved  solely  through  the  ability  of  the 
captain  of  the  "Titanic”  to  summon  other  ships  to 
the  rescue. 

Marconi  provided  the  practical  touch;  he  saw  that 
a  use  could  be  made  of  the  scientific  work  of  his  pre¬ 
decessors.  He  made  it  possible  for  ships  at  sea,  and 
later  for  airplanes  and  motor  cars  to  communicate  with 
each  other  or  with  stations  in  fixed  positions  on  land. 
There  were  no  jobs  until  Marconi  came  along;  but 
research  came  first. 

Even  before  Marconi’s  practical  touch  provided  jobs, 
other  lines  of  research  were  going  on ;  research  which 
at  the  moment  seemed  to  have  no  practical  value,  but 


which  later  fitted  into  the  picture  started  by  Marioni 
verv  well.  An  .American  made  a  discovery  th.it  has 
provided  many  jo’hs  and  created  much  pliysical  vve.ilth. 

r.dison  discovered  that  incandescent  lamps  got  black 
inside  the  bulb.  In  an  effort  to  determine  why  this  was 
.so,  he  made  a  most  important  discovery  that  a  cur¬ 
rent  would  How  from  the  hot  filament  to  a  metal  piatc- 
sealed  inside  the  bulb,  even  though  there  was  no 
internal  metallic  connection  between  the  two  elements. 
Eurthermore  the  current  would  only  How  in  one  direc¬ 
tion,  from  the  filament  to  the  plate,  and  not  in  the 
reverse  direction. 

'I  his  discovery  has  come  to  be  known  as  the  I'dison 
effect.  Hut  its  discoverer  was  not  interested.  It  was  not 
an  important  link  in  the  research  he  was  carrying  on 
Not  for  twenty  years  did  anyone  see  the  prictic.il 
value  of  Edison’s  discovery.  Then  an  Englishman. 
ITeming,  saw  that  it  would  increase  the  .rbility  of  ships 
at  sea  to  receive  messages  over  longer  distances.  He 
made  a  wireless  detector  out  of  the  Edison  effect. 
He  supplied  the  practical  touch. 

A  few  years  later  another  American,  DcEorest, 
made  another  important  discovery,  one  which  turned 
the  Ecli.son  effect  and  ITeming’s  valve  into  the  modern 
radio  tube.  DeEorest  found  that  the  addition  cf  one 
more  metallic  plate  inside  the  bulb  made  the  Fleming 
detector  vastly  more  sensitive. 

DeFore.st’s  tube  and  more  research  made  radio  tele¬ 
phony  possible;  provided,  finally,  the  practical  touch 
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,  IK  Richardsons  fundamental  work  on  emission 
1891  Word  “Electron  coined  ( 1.  Johnstone  Stoney) 

the  e&T^on  effect 


7-  ‘AX  '  .■  - 

. .  The  family  tree  of  the  thermionic  tubes 


From  the  early  work  of  Edison  and  previous  research  men,  many  types  of  vacuum  or  thermionic 
tubes  have  come.  The  words  on  this  chart  describing  these  new  devices  may  sound  like  Greek 
to  the  uninitiated  reader,  but  each  new  tube  has  proved  to  be  of  vast  technical  importance. 
Whole  new  systems  of  communication  have  been  based  upon  them.  There  is  no  end  in  sight 
to  the  production  of  still  further  tools  of  this  sort — provided  the  research  laboratories  keep  going. 
Similarly,  there  is  no  end  in  sight  to  the  new  uses  for  the  tubes  already  produced. 


_WHO— 

Makes  an  Industry 


I  1  1  AKl'S  all  kiiuls  ot  people  to  make  a  uorKi 
or  an  iniliistry.  A  business  built  upon  teiliniial 
ktu)\\  lulce  neeJs  all  kmJs  c)t  pettple.  l  liere  are  ex 
eiutives,  tlerks.  engineers,  salesmen,  l.ivtorv  workers, 
uattlimeii,  lawyers;  men  anJ  women.  l  aJi  plays  an 
imisortant  part  m  the  entire  prot.ess  i;f  ilesit:n,  m.m- 
ut.ii. turim:.  Jistribution.  A  t.ietory  cannot  operate 
without  engineers  aiul  the  eny:ineers  ilon  t  liokl  their 
jobs  lonu  unless  the  factory  proJuces  hockIs  whiili 
the  salesmen  i.an  sell.  The  executives’  job  is  to  knit 
all  this  work  toyiether  into  a  unit.  anJ  to  fit  this  unit 
successfully  into  the  nation’s  business. 

I  he  charts  shown  above  are  only  two  examples  ot 
tecent  ilata  concerned  with  the  radio  industry.  One- 
chart  shows  the  kinds  of  factory  people,  ind  the  num¬ 
ber,  who  were  employed  in  *>9  plants  m.ikin*:  radio 
parts,  tubes  and  sets  and  employini:  people- 

in  August  19s^.  Tlie  data  are  from  'he  .\l"////>/i 
l.thoi  l\t  i/LU  ,  August  193>S.  About  twite  this  m.my 
people  were  at  work  in  the  entire  industry.  In  addi¬ 


tion  to  these  workers  must  be  .uKlcd  the  tecimiial  men 
and  women,  the  enuineers,  the-  research  people,  the 
executives,  the  salesmen,  the  clerks,  and  the-  vast  num¬ 
ber  of  radio  service  men  who  de-rice  their  hcelihood 
from  puttinu  back  into  operation  the  nation's  receiv¬ 
ers  which  ^et  out  of  whack. 

The  other  chart  shows  the-  tv[’e  ot  employee  work¬ 
ing:  in  the-  broadcast  stations  and  the-  studios  in  this 
country  as  of  the  week  of  October  26.  19s‘s.  Tl'.e 
data  were  taken  from  the  "(  eiisus  of  business,”  los*'. 
published  bv  the  I’nited  .States  (  hamber  ot  (  oni 
n.erce.  At  this  time  there  were  stations  in  opera¬ 
tion;  the  weekly  payroll  amounted  to  Si29,  i()l.  The 
data  do  not  include  entertainers  supplied  by  adver¬ 
tisers.  nor  those  who  maintained  the-  network  ot 
wires  that  connected  the  stations  together.  Ihe  total 
number  of  emplovees  accounted  for  by  this  Jiart 
.u!d  up  to  1  kl  >9. 


"Research,”  according  to 

Charles  F.  Kettering,  director  oi  ^ - ^ 

General  Motors  research  laboratories  ^ - 

writing  in  the  SM//rJj)  Etet/ing  ^ - 

Post,  September  10,  193S,  "is  a  ^  : 

state  of  mind — a  friendly,  welcom-  ^ 
ing  attitude  toward  change.  Going  ^ 
out  to  look  for  change  instead  of  ^ 
waiting  for  it  to  come.  Re.search  for  ^ 
practical  men,  is  an  effort  to  do 
things  better  and  not  to  be  caught  ^ 
asleep  at  the  switch.  It  is  the  prob-  ^ 
lem-solving  mind  as  contrasted  with 
the  let-well-enough  alone  mind.  It 
is  the  'tomorrow'  mind  instead  of 
the  'yesterday'  mind.” 

What  can  be  done  with  research  ? 

The  answers  to  many  iiroblems  can  be  found  by  re¬ 
search.  The  first  step  in  turning  research  loose  on  a 
problem  is  to  define  the  problem.  Is  it  to  find  a  new 
product  to  build  in  a  factory,  a  product  that  pc-ople 
will  buy.^  Is  it  to  find  ways  of  lowering  the  price  of  a 
product  so  that  more  people  can  afford  to  buy  it  than 
can  afford  to  buy  it  at  the  higher  price?  Is  it  to  find 
a  better,  although  not  necessarily  cheaper,  way  to  do 
something  so  that  better  performance  gives  the 
buyer  more  for  his  money?  Is  the  problem  to  deter¬ 
mine  how  to  make  a  given  amount  of  raw  materials 
go  further;  or  how  to  reclaim  raw  materials  from 
discarded  automobiles,  clothes,  newspapers,  ashes,  or 
other  waste  products? 

RESEARCH  LOWERS  PRICES 

Research  can  find  out  all  kinds  of  things— -but  the 
fellow  who  starts  a  piece  of  research  must  not  be  afraid 
of  the  answer.  Perhaps  what  he  started  out  to  find 
can  not  be  secured  in  the  way  he  tried.  There  arc 
other  methods  of  approach  so  that  seldom,  indeed, 


AVERAGE  PRICE 
OF  RECEIVING  TUBES 


i>  no  "  a  final  atiNwer  to  any  line  of  researih  today. 

Let  us  follow  through  only  one  or  two  of  the  things 
research  does. 

One  neetl  only  look  at  the  radio  receiving  indus 
try  to  see  how  engineering  and  research  has  brought 
down  prices  until,  tod.iy,  you  can  buy  a  better  radio 
tor  twenty-five  dollars  tiian  you  could  buy  at  an\ 
price  only  a  tew  years  ago. 

Let  us  look  at  the  prices  of  ra^lio  receivers  and  the 
number  produced  in  the  early  years  of  the  radio 
industry.  In  the  very  early  years  nearly  all  the  receiv¬ 
ers  were  built  by  hand  at  home,  in  the  kiichen  at 
night,  in  the  basement.  Factory  production  barely  got 
started  during  the  first  three  or  four  years  atte'  KDKA 
began  broadcasting.  Prices  of  receivers  were  high, 
life  of  tubes  was  short,  use  of  headphones  was  nec¬ 
essary.  Better  receivers  were  recjuired.  More  tubes 
per  set,  more  complex  circuits  was  the  answer.  The 
average  price  of  the  receiver  rose  but  the  user  got 
more  for  his  money.  He  could  now  hear  programs 
free  from  interference;  he  could  till  a  room  witn 


imisiL ;  l\c  coulil  discard  the  outmoded  headphone. 

In  1926  new  tubes  arrived  which  made  it  possible 
to  run  a  radio  from  house  lighting  current  instead  of 
storaue  batteries.  Immediately  the  annual  production 
of  receivers  jumped.  In  1927  these  a-c  receivers  really 
^ot  under  way;  and  the  next  year  the  total  number 
ot  sets  built  and  sold  doubled  over  that  of  the  previous 
year.  The  price,  however,  was  .ibout  the  same.  Re- 
.searth,  m  this  case,  had  not  lowered  the  price;  it 
h.ul  improved  the  product.  T  he  owner  ^ot  more  for 
his  money. 

riien  came  the  depression.  People  had  less  to 
sjxnd ;  they  could  not  atford  so  much  for  a  radio. 
W'hat  were  the  manuLccturers  to  do.^  Here  was  a  job 
tor  research  for  the  open  mind,  one  looking  for  and 
knowing'  how  to  handle,  chanye.  If  people  had  less 
monev  to  spend,  and  it  t.ictories  and  capital  invested 
were  not  to  lx  ivlle,  prices  must  be  brought  down. 

It  Is  instructive  to  note  that  the  annual  production 
of  rc\ci\ers  since  1929  has  remained  ,ibove  the  three 
million  mark  every  year  in  spite  of  the  l.ict  that  the 
purchasini:  power  ot  the  people  has  been  consistently 
low.  How  was  this  done'  by  low c rim;  the  unit  prices 
of  rc\ci\crs  so  that  this  decreased  purchasini;  power 
contmuallv  uot  more  tor  its  money.  No  one  would 
have  thought,  in  1922,  or  in  1929,  or  in  19,s‘^  that 
radio  sets  so  cheap  as  S2‘'  would  be  so  full  ot  \aluc  as 
the  many  thousands  ot  this  priie 
beim:  made  today. 

riiere  was  a  time  when  a  railio 
phonoyiaph  lOst  a  ^ood  S^Ot)  and 
weighed  as  mikh  as  two  men  could 
carry.  TckI.iv  radio  phonocrapiis 
can  be  had  tor  as  little  as  S20;  they 
are  small  enough  to  p)  on  top  ot  a 
very  small  table;  and  they  are  easily 
jxirtable.  W’hat  is  more,  present-day 
radio-phonocraph  combinations  are- 
superior  to  the  SsOO  units  ot  only 
a  tew  \ears  ,i^o. 

While  more  r.ulio  was  beim;  of¬ 
fered  for  less  money,  research  was 
t;oing  on  in  the  tube  Victories.  Ra 
dios,  in  fact,  are  but  tubes  plus  ac¬ 
cessory  apparatus.  If  the  price  of 


radio  tubes  could  be  broui;ht  dow  n,  the  price  ot  a  radio 
with  tubes  could  be  brought  down.  Or,  if  fewer  tubes 
could  be  made  to  do  the  work  of  more  tubes,  the 
receiver  could  be  sold  for  less  money. 

W'hen  the  first  radios  were  made,  each  tube  cost  the 
user  as  much  as  S6.(){).  Imagine  a  7-tube  radio  costing 
as  much  as  S  l2  just  for  tubes  I  Average  tube  prices 
came  down  every  year  until  192S  and  1929  when  they 
went  up  slightly.  But  in  these  years  new  types  of  tube 
came  into  existence,  as  the  result  of  research.  These 
tubes  were  more  complex  to  build  than  those  used  up 
to  that  time.  But  they  were  more  useful;  they  deliv¬ 
ered  more  output,  they  improved  the  operation  of 
radio  receivers.  Ihey  cost  more  to  make;  they  cost 
more  to  buy.  The  purchaser,  however,  got  more  for 
his  money  than  he  had  before.  Here  was  another  case 
where  research  did  not  lower  price,  immedi,itely,  but 
improved  the  product. 

All  through  the  depression,  research  went  on  in  the 
plants  ot  the  tube  makers.  W'hen,  in  19^2,  purchasing 
power  w.i'.  such  that  people  could  not  atford  to  p.iy 
a  hundred  dollars  for  a  radio,  the  tube  m.ikers  found 
ways  of  making  one  tube  do  the  work  of  two  and 
often  three  tubes.  I'liis  lowered  costs  of  radio  .sets 
greatly,  so  that  in  193.S  the  ,iver.ige  price  paid  for  a 
set  went  as  low  as  S.^t.  Since  that  time  the  prices  ot 
radio  receivers  has  not  varied  much  from  $*>(). 
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Research  Improves  Performance  and  Lowers  Price 

This  table  shows,  in  technical  language,' how  tubes  used  in  transmitting 
stations  have  improved  since  1921.  In  the  first  place  the  power  obtainable 
from  such  tubes  has  increased.  Secondly  the  efficiency  has  improved,  due  to 
new  methods  found  for  operating  the  tubes.  The  price  has  decreased.  And 
finally,  the  worth  of  the  tube  (  final  columns)  has  increased  due  to  improved 
performance  and  lowered  cost,  taking  effect  at  the  same  time. 
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Power 

Plate 

Watts 

Power 

Plate 

Watts 

Tube 

Output 

Effi- 

Per 

Tube 

Output 

Effi- 

Per 

Type 

Watts 

ciency 

Price 

Dollar 

Type 

Watts 

ciency 

Price 

Dollar 

UV-202 

5 

50.0'e 

$8.00 

0.625 

809 

55 

73.5' ; 

$2  50 

22  0 

UV-203 

50 

50.0'  c 

$30.00 

1.67 

805 

215 

69  0' ; 

$13  50 

15  9 

UV-204 

250 

50  O'  c 

$110  00 

0.44 

833 

1,000 

80  0' ; 

$85  00 

11  8 

UV-216 

20 

$7.50 

3.75 

866 

550 

$1  50 

366 

UV-217 

150 

$26.00 

5.77 

872 

3,000 

$14  00 

214 

If  receivers  still  cost,  on  the  average,  more  than  that  the  great  artiNts  tan  he  hearil  in  every  linine. 
Slot),  if  headsets  were  still  needed  rather  than  loud  Books  are  recorded  so  the  blind  mav  hear,  at  hnine. 

speakers,  if  interference  and  "squeals”  were  as  com-  entire  volumes  of  the  worKl’s  literatuic. 
mon  as  15  years  ago,  if  every  tube  you  bought  cost  These  are  very  natural  applications  ot  the  unc  ot 

$6.00,  and  the  best  of  these  tubes  was  greatly  inferior  the  radio  tube.  But  it  is  in  the  extension  of  the  use 

to  the  dollar  product  of  to-day,  do  you  think  that  ot  the  radio  tube  to  industry  as  a  whole  that  a  moNt 

27  million  homes  would  have  radio  sets;  that  4  to  6  remark,ible  proot  of  the  benefits  of  rc-NcarJi  is  ihs 

million  new  sets  would  be  built  and  sold  every  year;  played.  Opening  doors  without  human  tou Ji ;  safe 

that  6  million  automobile  receivers  would  be  in  opera-  guarding  a  punch  press  so  that  the  operator's  hands 
tion.  Research,  more  than  anything  else  is  responsible  are  completely  protecteil  against  injurv  are  but  two  ot 

for  these  vast  changes  which  have  taken  place.  Do  the  spectacular  uses  of  the  electric  eye  in  industrial  use. 

j’ou  believe  research  should  be  stopped?  The  radio  tube,  and  its  ally  the  elcxtric  eye,  are  con¬ 

trolling  all  sorts  of  processes  in  the  factory  now,  in- 

Research  Provides  New  Opportunities  '"’P'"'- 

ing  the  product,  counting,  sorting,  metering,  caliper 

In  every  field  of  endeavor,  research  has  increased  ifigt  doing,  in  addition,  many  dirty  jobs  that  are  but 

the  opportunity  for  men  to  work,  for  capital  to  earn  drudgery  for  humans. 

its  pay.  Better,  cheaper,  quicker  communication;  bet-  In  medicine  the  tube  is  an  important  tool.  X  rays 

ter,  cheaper,  safer,  faster  transportation  are  only  two  generated  in  a  tube,  not  too  unlike  the  i.ulio  tube; 

re.sults  of  continued  research.  certain  illnesses  are  now  corrected  by  local  fevers  c  re¬ 
in  the  many  ideas,  products,  and  jobs  contributed  ^fed  by  the  tubes  .such  as  are  used  in  transmitters, 

by  the  radio  tube,  one  has  a  beautiful  example  of  of  these  are  applications  ot  but  a  single  product 

the  benefits  of  research.  At  first  the  tube  was  only  an  of  research,  the  radio  tube  and  other  members  of  its 

aid  of  communication.  Then  it  made  talking  motion  family.  Shall  we  stop  further  re.seardi-  or  shall  we 

pictures  possible.  Then  it  improved,  immeasurably,  look  forward  to  other  new  products,  other  new  in- 

the  art  of  recording  the  human  voice  or  music  so  dustries,  other  new  jobs? 


It  SCORES  on  every  play! 


THE  22  TYPE  PORTABLE  SPEECH  INPUT 

From  kick-off  to  final  whistle,  this  estern  Electric  equip- 
inent  scores  w  ith  operators  and  listeners.  It’s  easily  handled, 
riij:"tMl,  designed  for  fast  set-up  —  and  it  gives  high  fidelity 
that  your  listeners  have  a  right  to  expect. 

Both  22B  and  22C  eipiipinents  operate  from  AC  supply 
or  batteries  —  give  you  4  mike  mixers  and  main  gain  control. 
They're  ideal  for  football  jiick-ups,  political  rallies,  remotes 
of  every  kind. 

Ask  Graybar  for  all  the  faets  on  this  high  (juality  low"  cost 
equipment. 


Western  Etectric 

RADIO  TELEPHONE  BROADCASTING  EQ 
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Outstanding  Features: 

1  Slaltilized  anitureH  fidelity. 

2  Freqiienry  rhararteriHlie  flat  within  ±  Idit. 
from  .TO  to  10.000  ryelt-H. 

3  Maximum  ^ain  of  am plifier  approx.  92  dl>. 

4  Maximum  of  eontrtd  aiul  fl«‘xiliiiity  throuj'h 
UMt*  «»r  parallel  mixing  eireiiitM  for  t  mike.H 
pluH  master  (tain  eontnd. 

5  0|K‘rate8  from  II.T  volt  .'>0/60  eyele  AC 
8upply  or  batteries. 

6  Complet4‘ly  faetory -wired  aiui  teste«l. 

Distributors  ;  trra^bar  Klrctrir  Cu.,Gravbar  Kblg.,  New  Yiirk. 
In  i'anada  and  S^trfoundianii s  N<»rlhrrn  Klrrtri«*  Co.,  Ltd. 
in  oiker  countri^a :  Intrmalional  MandartI  Klectric  Corp. 


•  BROADCASTING  In  control  panels  for  commer¬ 

cial  and  amateur  transmitters. 

•  RADIO  RECEIVING  Band  changing,  I.F.  selectiv¬ 

ity,  sensitivity,  tone,  and  similar  controls. 


A  space-saving  lever  action  switch 
that  can  be  furnished  singly  or  assem¬ 
bled  to  an  attractive  mounting  plate 
with  any  required  number  of  switches 
in  a  group.  Each  switch  will  take  up 
to  12  contacts  that  can  be  used  In 
countless  shorting  or  non-shorting 
switching  sequences.  Contacts  are  of 
the  long  lived  double  wipe  type. 

Centralab  Lever  Action  Switches  are 
furnished  with  either  two  or  three 
positions.  Index  action  can  be  posi¬ 
tive  in  all  positions,  or  spring  return 
to  center  from  either  side. 


•  PUBLIC  ADDRESS  Centralized  sound,  inter-com¬ 

municator,  call  systems. 

•  TEST  INSTRUMENTS  Signal  generators,  analyz¬ 

ers,  tube  testers,  multi-meters. 

•  INDUSTRIAL  USE  Electronic  apparatus,  signalling 

devices,  business  machines. 

.  .  .  and  any  other  application  where  multiple  contact, 
low  capacity  switches  are  required  to  operate  at  low 
voltages  and  currents. 

ENGINEERS:  Send  for  specification  sheet  number  628  for  further 
electrical  and  mechanical  details. 
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WARD  LEONARD 

Eleefric  Control  Devices  Since  1892. 


DABLE 


filled  with  gas  and  provided  with  small 
glass  extensions.  No  electrodes  or  other 
electrical  connections  are  employed.  The 
tubes  are  placed  against  the  sign,  or 
against  any  other  surface,  in  which  is 
mounted  the  radio  frequency  power  sup¬ 
ply.  The  r-f  oscillator  unit  can  be  sup¬ 
plied  in  several  sizes  from  50  to  550 
watts  depending  upon  the  size  and  num¬ 
ber  of  letters  in  the  sign.  The  power 
supply  is  connected  to  energizing  strips 
which  are  embedded  in  the  surface  of 
the  sign  behind  the  luminous  tubes. 
These  strips  are  metallic  conductors,  en¬ 
cased  in  glass,  which  radiate  the  energy 
directly  to  the  gas  contained  within  the 
letters. 

Such  a  system  permits  changing  let¬ 
ters  from  day  to  day  (the  ordinary  neon 
sign  is  a  permanent,  or  at  best  semi¬ 
permanent  affair).  Among  the  tech¬ 
nical  advantages  are  the  absence  of  high 
voltage,  and  the  consequent  freedom 
from  difficulty  due  to  poor  insulation, 
leakage,  electrode  sputtering  and  punc¬ 
tures  of  the  glass  tubing. 

In  a  comparison  between  the  relative 
power  requirements  of  a  marquee  sign 
for  a  motion  picture  theatre,  it  is 
claimed  that  the  conventional  silhouette 
letter  with  incandescent  lighting  re¬ 
quires  approximately  16  kw.  for  three 
rows  of  letters  on  three  sides  of  the 
marquee.  The  new  type  of  luminous 
interchangeable  letters  will  occupy  the 
same  space  with  a  consumption  of  ap¬ 
proximately  3  kw. 


Every  user  of  a  relay  points  to  his  application  as  the  one  place  where 
dependability  is  paramount.  The  fact  is,  a  relay  is  a  control  device  and 
therefore  the  functioning  of  the  entire  equipment  with  which  it  is  used, 
depends  upon  the  relay.  Ward  Leonard  recognizes  the  responsibility 
placed  upon  relays  today  and  produces  both  relays  and  relay  control 
assemblies  that  are  the  utmost  in  dependability,  positive  function  and 
long  life.  Send  for  bulletins  of  interest. 


PROJECTION  TELEVISION 
IN  THE  HOME 
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must  be  D 


BULLETIN  81 

Intermediate  duty 

BULLETIN  106 

Light  duty 

BULLETIN  131 

Heavy  duty 


BULLETIN  251 

Sensitive  type 

BULLETIN  351 

Thermal  time  delay 
BULLETIN  362 

Motor  driven  time  delay 


Tubes  At  Work 

Icontinucd  from  .14] 


WARD  LEONARD  ELECTRIC  COMPANY.  32  Seath  Street,  Mennt  Vernon.  N.  Y. 

Please  send  me  relay  bulletins . . . 


Address 


This  German  vision  receiver,  ex¬ 
hibited  at  the  Berlin  Radio  Show 
which  opened  lost  month,  employs 
a  small  cathode-ray  tube  and  high 
acclerating  voltage,  producing  a 
picture  which  is  prelected  on  a 
screen  at  the  top  oi  the  cabinet  and 
viewed  in  the  mirror  as  shown 


E 
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SUPERIOR  TUBING 


We  Like  To  Do  Business  With  People 

Who  Like  To  Do  Business  With  Us 


Many  an  original  order  has  been  secured  on  the  basis  oi  "friendship."  But  to 
develop  that  business  into  a  friendly  acd  mutually  profitable  relationship  takes 
a  lot  more  than  personality.  This  is  especially  true  in  dealing  with  technical 
men,  on  whom  back-slapping  and  hand-shaking  has  little  effect.  Their  interest 
concerns  exact  specifications,  on-time  deliveries  and  complete  confidence  in  their 
source  of  supply.  Customers  who  demand  these  qualifications  like  to  do  business 
with  us  and  we,  in  turn,  like  to  do  business  with  them.  (Repeat  orders  accounted 
for  80%  of  our  last  month's  volume.) 


SUPERIOR  TUBE  COMPANY 

NORRISTOWN,  PENNSYLVANIA 


25  MILES  FROM  PHILADELPHIA  100  MILES  FROM  NEW  YORK 

Makers  of  Fine  Small  Seamless  Tubing  in  various  metals  and  alloys  and  Lockseam 
Cathode  Sleeves  under  U.  S.  Patents. 
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AUDIO  FREQUENCY 
COMPONENTS 


Something  New  in 
TRANSFORMERS  FOR 
AIR  CRAFT  RADIO 


The  Inerl-Gas-Filled  Audio  Transformer  is 
AmerTran's  latest  contribution  to  air-craft 
radio.  These  units  are  so  designed  and  con¬ 
structed  as  to  perform  long  and  successfully 
under  the  most  adverse  conditions  of  humid¬ 
ity,  ambient  temperature  and  altitude.  Fur¬ 
ther,  they  represent  the  ultimate  in  both 
compactness  and  light  weight.  And,  all  these 
features  are  obtained  without  sacrifice  of 
satisfactory  electrical  characteristics. 

This  new  AmerTran  product  is  made  perma¬ 
nently  dry  (non-hygroscopic),  so  that  no 
chemical  action  can  ever  take  place.  Each 
unit  is  first  completely  evacuated  of  air,  then 
filled  with  an  inert  gas  under  normal  atmos¬ 
pheric  pressure,  and  finally  hermetically  sealed 
with  glass.  There  is  no  compound  filling  to 
add  weight  and  ooze  out  at  high  ambient  tem¬ 
peratures.  It  is  built  like  a  metal  tube — even 
to  the  octal  base  which  facilitates  installation. 
May  we  send  data  on  equipment  for  your 
requirements? 


178  Emmet  St, 


Newark,  N.  J 


AUTOMATIC 
VOLTAGE  REGUUTORS 
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Simple  Phonograph 
Oscillator 

By  H.  C,  Kiehne 

Many  people  who  own  radio  receivers 
w’ould  like  to  use  a  phonograph  with 
them;  but  they  hesitate  to  encourage 
a  service  engineer  to  take  the  receiver 
away  for  the  necessary  wiring,  etc.  It 
is  also  true  that  certain  radio  receivers 
equipped  with  phono  outlets  in  the  back 


Fig.  1 — Basic  circuit  of  phonograph 
oscillator 


of  the  chassis  are  not  so  equipped  for 
naximum  convenience  an«l  that  the  .serv¬ 
ice  man  must  l)e  called  in  to  make  the 
propto'  connection. 

The  circuits  shown  here  represent  a 
simple  negative  conductance  oscillator 
which  may  be  modulated  by  the  phono¬ 
graph  pick-up  and  which  may  then  be 
demodulated,  amplified  and  reproduced 
by  the  receiver.  Compensation  is  pro¬ 
vided  for  the  fact  that  lower  frequencies 
are  not  recorded  to  full  amplitude. 

Figure  1  gives  the  circuit  diagram. 
Figure  2  shows  the  use  of  the  circuit 
on  an  .\.C.-D.C.  basis.  .A  6J7  or  a 


CHECKING  GRID  STARS 


A  phototube  speed  timer  has  been 
used  by  the  coaches  of  the  Villa- 
nova  College  football  team  to 
check  the  reaction  times  and  run¬ 
ning  ability  of  the  players,  as  well 
as  the  speed  of  passes  and  kicks 
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MEETS  EVERY  CONDITION 


Especially  recommended  for  AVC  circuits,  All 
Wave  Switching  Systems  and  all  parts  of  a  radio  circuit 
requiring  hook  up  wire  of  exceptionally  high  dielectric 
characteristics,  where  it  offers  an  unparalleled  degree 
of  stability  and  dependable  service.  We  will  gladly 
comply  with  your  request  for  samples. 


Now  Protected  Under  U.S.  Patent  No.  2120306 


ELECTRIC  MANUFACTURING 

rfh  Western  Ave.,  Chicago,  Ml., 
“IN  BUSINESS  SINCE  1904“ 
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6C6  work  satisfactorily.  It  is  not  neces¬ 
sary  to  describe  how  the  negative  con¬ 
ductance  oscillator  works  as  this  was 
done  in  QST  in  detail  some  time  ago. 


§  Q?i€ir  /0,000si  ,'Oijlfxjt 


htiiw  '/j  wotf.  Uninsulated 
'  SPEER  RESISTOR 
MIDGET  TYPE 
Vm"  *  Co-axial  Leeds 


moon 


750.00t 


K)0,000.n 


Control 

light 


Fiq.  2 — A-c  d-c  version  of  circuit 

It  is  important  to  filter  the  plus  B  lead 
well.  An  i-f  transformer  with  good  (if 
possible)  critical  coupling  will  alloy  the 
signals  to  be  received  at  about  540-560 
kc  by  turning  the  trimmer  to  the  proper 
value.  The  signal  is  tuned  into  the 
receiver  in  the  usual  manner.  The  oscil¬ 
lator  may  be  used  in  a  room  adjacent 
to  the  receiver  by  employing  a  small 
antenna.  A  lot  of  fun  may  be  had  with 
the  unit  by  attaching  a  microphone  with 
a  high  gain  transformer.  By  using 
proper  coils,  the  oscillator  will  go  down 
to  about  12  Me. 


NEW  Vs  WATT  MIDGET  TYPE 
SPEER  RESISTOR 

Not  merely  compact,  this  newest  number 
of  the  Speer  Resistor  family  has  co-oxiol 
leads  and  great  mechanical  strength,  is 
smooth  and  uniform.  Its  characteristics  can 
be  controlled  to  meet  the  most  rigid  speci¬ 
fications.  It  is  available  in  values  from  1 
ohm  to  15  megohms.  Higher  resistance 
values  may  be  had  on  special  order. 

Leading  radio  equipment  manufacturers 
use  millions  of  plain  and  insulated  Speer 
Resistors  annually.  The  line  is  complete, 
production  facilities  insure  a  dependable 
supply  and  uniform  quality  second  to  none. 
Write  for  samples  of  the  space-saving  new 
Vs  watt  Speer  Resistor  (Midget  Type)  and 
any  others  that  interest  you,  together  with 
Bulletin  No.  90-R. 


Midland  Television 
Installs  441-Line 
Television  Equipment 

According  to  a  recent  release  received 
from  Station  KMBC  in  Kansas  City, 
the  engineering  staff  of  Midland  Tele¬ 
vision,  associated  with  that  station, 
have  recently  completed  the  construction 
of  a  441-line  television  system.  The 
equipment,  claimed  to  be  the  only  high 
definition  television  system  in  the  Mid¬ 
dle  West,  includes  a  camera,  video  chan¬ 
nels  and  monitor  facilities.  All  of  the 
equipment  was  designed  and  manufac¬ 
tured  under  the  direction  of  J.  R.  Dun¬ 
can,  chief  television  engineer. 


ST.  MARYS,  PENNA 


CHICAGO 

CIEVEIAND 

DETROIT 


MILWAUKEE 
NEW  YORK 
PITTSBURGH 


R-F  HEATS  RIVET  FOR  RCA 
AT  WORLD’S  FAIR 


A  portable  transmitter,  with  an  in¬ 
duction  heating  coil  attached  in 
place  of  the  antenna,  was  used  to 
heat  the  last  rivet  in  the  steel  work 
of  the  RCA  Exhibit  Building  at  the 
New  York  World's  Fair  Grounds. 
The  rivet,  suspended  in  the  induc¬ 
tion  coil,  became  white  hot  in  less 
than  a  minute 
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You  Get  the  Advantages  of 
Shure  ''Uniplex''  Directivity 
at  Lower  Cost! 


•  Shure  Patentt  Pendinf 


Sell'  ‘'Ihii phiise"  Ihii-Directioufil  Principle 

1.  Previously  all  uni-directional  micro¬ 
phones  employed  the  "Two-Unit  Buck¬ 
ing”  system  requiring  two  precision- 
matched  elements  for  true  uni-directivity 
over  a  wide  frequency  range.  Precision 

matching  is  dithcult  and  expensive  to  attain  in  practice — 
involves  higher  costs. 

2.  Discovery  of  the  amazing  new  "Uni- 
Phase”  principle  by  Shure  Engineers  made- 
possible  the  simplified  "Uniplex”  uni-di- 
rectional  microphone.  It  employs  only 
one  microphone  element — achieves  true 

uni-directifily  through  action  of  acoustic  network  N. 
So  other  micro jjhone  etiiftloys  this  system!* 


“Vtiiplex"  Solves  Tough  Pick-up  Problems 

3.  The  Shure  "Uniplex”  is  the  only  true 
uni-directional  microphone  at  such  low 
cost.  Provides  excellent  high  quality  re¬ 
sponse  from  30  to  10,000  cycles  at  the 
front,  yet  is  "dead”  at  the  rear!  (Rear 

response  down  15  db,  average,  over  a  wide  frequency 
range.) 

4.  Shure  "Uniplex”  uni-directivity  solves 
tough  pickup  problems — gives  you  per¬ 
formance  impossible  with  ordinary  micro¬ 
phones.  Eliminates  feedback,  audience 
and  background  noise,  reduces  reverbera¬ 
tion  energy  pickup  66^  ^.  May  be  tilted  for  non-direc- 
tional  horizontal  characteristics.  The  "Uniplex”  does 
most  every  sound  pickup  job  better. 


Model  '7V)A.  Shure  "Uniplex"  Crystal  Microphone,  complete  with  23  ft,  cable  with  plug  attached .  S29.30 

Write  today  for  technical  information  and  data. 


Share  TRI-POLAR  Shure  ROCKET  with  RAFFLE 


This  versatile  pr»>fessinnal-type  crystal 
micntphone  prctvides  I'ni-Directional, 
Bi-Directional,  and  Non-l)irectional 
pickup  in  one  unit,  each  instantly 
available  through  built-in  selector 
sw  itch.  Laboratory-tested  performance. 
Sm(M>th  "ultra"  wide- 
range  response,  30  to 
1(),(M)()  cvcies. 


Mtxlel  720B.  "Tri-Pt)lar.”  List  Price,  with 
25  ft.  cable  and  plug .  S-f5 


SHURE 


\  semi-directional  crystal  microphone 
with  performance  matching  its  strik¬ 
ing  streamlined  beauty.  "Ultra"  wide- 
range  response.  A91A  Baffle  increases 
high  frequency  discrimination  against 
sound  from  sides  and  rear.  Model 
■■()5A  "Rocket.”  List 
Price,  with  25  ft. 
cable  and  plug.  .  S25 


(A91A  Baffle,  S2.5()  List  Extra). 


SHURE  RROTHERS  •  MICROPHONE  HEADQUARTERS 

225  West  Huron  SI.  •  Chica0o,  U.  S.  A.  •  Cuhle:  Shureniicro 

Shure  Pateult  PrudiHf.  Licemed  under  putentu  of  the  Brush  Development  Compony. 
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THE  ELECTRON  ART 


Each  month  the  world’s  technical  litera¬ 
ture  is  scanned  to  see  what  physicists  and 
engineers  are  doing  with  tubes,  for  pre¬ 
sentation  in  tabloid  form  to  Electronics’ 
readers 


New  Standards  on  Electronics 

A  NEW  standards  reports  has  been 
issued  by  the  Institute  of  Radio  Engi¬ 
neers  dealing  with  definitions  of  terms 
and  symbols  for  electronic  devices.  A 
section  in  this  report  also  deals  with 
the  methods  of  testing  vacuum  tubes. 

The  “Standards  on  Electronics — 
1938”  are,  essentially,  a  revision  of  a 
portion  of  the  1933  I.  R.  E.  Standards 
Report.  Copies  of  the  new  report  have 
been  mailed  gratis  to  members  of  the 
I.  R.  E.  Persons  interested  in  this  re¬ 
port  may  obtain  additional  information 
by  communicating  with  the  Institute 
of  Radio  Engineers,  330  W.  42nd  St., 
New  York,  N.  Y. 


with  consideration  given  to  returning 
electrons.  Secondary  emission  of  com¬ 
posite  surface. 

The  Permatron,  A  New  Type  of  Recti¬ 
fier  With  Magnetic  Control,  QST,  Sept. 
1938,  pp.  42,  86:  Use  as  a  keying  recti¬ 
fier. 

On  Some  Consequences  Of  Our  Simple 
Relation  About  Glow  Discharge  —  Y. 
Kasiwagi,  Proc.  Xippon  Physico-Math. 
Soc.  Japan,  July,  1938,  pp.  568-585:  Re¬ 
lation  between  current  intensity  and 
the  vertex  distance.  Explanation  of 
sputtering,  Crookes  dark  space  and 
negative  glow. 

Phenomena  In  .Vmplifier  Valves  Caused 
By  Secondary  Emission  —  J.  L.  H. 
Jonker,  Phillips  Tech.  Rev.,  July,  1938; 
Secondary  emission  can  occur  from  non¬ 
conductors  at  a  positive  potential.  Treat¬ 
ment  of  this  action  in  tetrodes  and  c-r 
tubes  described. 

High-Power  Valves:  Construction,  Test¬ 
ing  .\nd  Operation — J.  Bell,  J.  W.  Davis, 
B.  S.  Gossling,  Jour.  /.  E.  E.,  Aug. 


Current  Articles  on  Elec¬ 
tronics  and  Related  Subjects 

The  following  bibliography  on  elec¬ 
tronic  and  related  subjects  has  been 
prepared  from  American  and  foreign 
publications  by  Mr.  J.  G.  Sperling. 
Readers  are  invited  to  submit  their 
comments  on  this  compilation. 


NEW  MASS 
SPECTROMETER 


VACUUM  TUBES  AND  ELECTRON 
THEORY 


Single-Ended  R.  F.  Pentode  —  R.  L. 
Kelley,  J.  F.  Miller.  Electronics,  Sept. 
1938,  pp.  26-27 ;  Experimental  pentode 
having  gi  cap  on  base.  Increased  gain. 
Decreases  regeneration.  Simplifies  set 
wiring  and  construction. 

A  New  Converter  Tube  For  All-Wave 
Receivers — E.  W.  Herold,  W.  A.  Harris, 
T.  J.  Henry,  RCA  Rev.,  July,  1938,  pp. 
66-77 :  Non-con ventional  tube  design  in 
6K8  pentagrid  converter.  Increased 
oscillator  stability  and  h-f  performance. 

A  New  Converter  Valve  —  J.  L.  H. 
Jonker,  Wireless  Eng.,  Aug.  1938,  pp. 
423-431:  New  shapes  of  electrodes  em¬ 
ployed  in  Phillips  FC4.  Advantages  of 
octode  principle  retained.  Frequency 
drift  eliminated. 

On  Electronic  Space  Charge  With  Ho¬ 
mogeneous  Initial  Electron  Velocity  Be¬ 
tween  Plane  Electrodes — M.  J.  O.  Strutt, 
A.  O.  Van  Der  Ziel,  Physica,  Aug.  1938, 
pp.  705-717 :  Electronic  space  charge 
phenomena  in  the  (gridanode)  V-space, 


Dr.  A.  O.  Nier  of  Harvard  with  hia 
new  mass  spectrometer,  said  to  be 
the  most  accurate  "atom  sifter"  ever 
devised.  It  is  to  be  used  in  study¬ 
ing  isotopic  forms  of  motter 


1938,  pp.  176-207 :  Complete  treatment 
of  high  power  water  cooled  tubes. 

.Methods  Of  Measuring  Luminescent 
Screen  Potential — H.  Nelson,  Jour.  App. 
Phys.,  Sept.  1938,  pp.  592-599:  Results 
on  determination  of  potentials  of  areas 
on  inner  surface  of  vacuum  tube  glass 
envelope.  Upper  limits  of  monex  glass 
surfaces  and  willemite  screens. 

R-F  CIRCUITS  AND 
TRANS.MITTERS 

Iron  Powder  ('ores — E.  R.  Friedlander, 
Wireless  Eng.,  Sept.  1938,  pp.  473—179: 
Properties  of  iron  cores  for  receiving 
coils.  Set  designers  needs  and  data  on 
present  state  of  art. 

Time  Constants  For  A.  V.  C.  Filter  Cir¬ 
cuits — K.  R.  Sturley,  Wireless  Eng., 
Sept.  1938,  pp.  480-494:  Study  of  time 
constants  for  series  and  parallel  types 
of  filters  up  to  three  stages. 

Broadcasting  Station  LS-1,  Buenos 
Aires — R.  E.  Coram,  A.  W.  Kishpaugh, 
W.  H.  Capen,  Elec.  Comm.,  July,  1938: 
Installation  of  W.  E.  50  KW.  trans¬ 
mitter,  type  407- A. 

Stabilized  Feed-Back  Oscillators—  T.  G. 
H.  Stevenson,  Bell  Sys.  Tech.  Jour., 
July,  1938,  pp.  458-474:  Mathematical 
development  for  oscillator  with  stabil¬ 
ized  feedback  at  constant  frequency 
under  changes  of  electrical  potentials 
or  cathode  temperature. 

The  Rome  Medium  Wave  Broadcasting 
Centre — Alta  Frequenza,  July,  1938,  pp. 
382—117:  Complete  information  on  two 
250  kw.  transmitters.  Both  can  be 
operated  together  with  500  kw.  out¬ 
put. 

Transient  Frequency  Variation  Of 
Crystal  Oscillator — 1.  Koga,  M.  Sho- 
yama,  E.  T.  J.,  Sept.,  1938,  pp.  199-201: 
Tests  on  Pierce  circuit  with  special 
crystal  show  frequency  drift  due:  (a) 
Temperature  difference  between  two 
principal  surfaces  of  a  crystal  plate 
(b)  contact  between  crystal  plate  and 
electrode  (c)  electrical  constants  of 
tube  elements. 

Carrier  .And  Side  Frequency  Relations 
With  Multi  Tone  Frequency  Or  Phase 
Modulation — M.  G.  Crosby,  RCA  Rev., 
July,  1938,  pp.  103-106:  Development 
of  equations  for  carrier  and  side  fre¬ 
quencies  when  more  than  one  nr.odulated 
tone  is  applied. 

High  Frequency  Stability  In  Quartz 
Oscillators  Obtained  By  Positive  And 
Negative  Feedback  —  Alta  Frequenza, 
June,  1938,  pp.  365-382:  Crystal  oscilla¬ 
tor  with  conventional  positive  feed¬ 
back  in  addition  to  negative  feedback 
which  is  current  controlled. 

TELEVISION  AND  FASCIMILE 

L.  M.  T.  Laboratories  7-Frequency  Ra¬ 
dio-Printer,  L.  Devaux  and  F.  Smets, 
Elec.  Conun.  July,  1938,  pp.  22-34:  The 
characters  are  scanned  in  7  horizontal 

(Continued  on  page  C>0) 


Unexcelled  laboratory  and  engineering  facili-  ! 
ties  plus  dependability  in  production  and  per-  | 
formonce  hove  made  UTC  a  standard  source  of  ' 
supply  for  special  transformers.  | 
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One  organization  was  discouraged  because 
they  discovered  that  the  development  on  which 
they  were  working  required  unheard  of  low  fre¬ 
quency  response.  To  solve  their  problem,  UTC 
made  a  transformer  down  only  2DB  at  .5  cycles 
per  second. 


WOR  liked  our  3 A  universal  equalizer  but 
wanted  automatic  level  compensation*  so  that 
changing  the  equalization  would  not  require  a 
corresponding  change  in  gain  setting.  UTC  deliv¬ 
ered  .  .  .  and  it's  a  honey. 


Phase  shift,  while  of  secondary  importance  in 
most  commercial  applications,  was  a  bugaboo  to 
one  organization.  UTC  developed  a  transformer 
unit  having  a  phase  shift  of  4  degrees  from  20 
cycles  to  2000  cycles. 


A  special  aircraft  filter  built  by  UTC  for  on  auto¬ 
matic  landing  system  uses  on  input  transformer, 
five  Mgh  Q  reactors,  two  output  transformers  and 
eight  condensers,  some  as  high  as  2  mfd.  The 
entire  unit  occupies  a  space  2"  x  21/4"  x  3"  and 
weighs  less  than  24  oimces. 


It  is  relatively  simple  to  produce  a  1  mhy.  coil 
having  a  high  Q  at  10  kc.  A  coil  having  approxi¬ 
mately  1  hy.  inductance  and  operating  at  this  fre¬ 
quency  is  quite  a  problem.  Through  special  design 
UTC  supplied  this  coil  with  a  Q  of  90  at  10  kc. 
Similar  design  results  in  a  Q  of  almost  200  at 
1000  cycles. 


A  recent  beacon  unit  manufactured  by  UTC  for 
a  development  organization  steps  up  6  VDC  to 
flash  a  neon  tube  or  kick  an  electric  fence  at  reg¬ 
ular  intervals  of  one  second  or  more  without  pen¬ 
dulums,  mechanical  timers  or  tubes. 


If  you  hove  a  special  problem  write  to  the  UTC 
Engineering  Staff.  Our  standard  products  ore 
described  in  the  new  compact  PS-403  Bulletin.  Ask 
for  your  copy. 


*  Now  the  etondord  UTC  SAX  equalizer. 
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line.s,  each  line  beinp:  represented  by  an 
audio  frequency.  .\11  7  frequencies  si¬ 
multaneously  modulate  the  carrier.  It  is 
claimed  considerable  interference  can 
l)e  tolerated. 

Wide  Band  .\mplification  And  Modula¬ 
tion  In  The  Hinh  Frequencies,  Y.  Kiku- 
ti,  E.  T.  J.,  Sept.  1938,  p.  220:  The  .send¬ 
ing  end  impedance  characteristic  of  the 
plate  circuit  band-pa.ss  filter  must  be  so 
desipned  that  the  plate  wave  form  is 
not  deformed.  Discussion  of  effects  of 
filter  sendinp  end  impedance  character¬ 
istic  on  signal  frequency  distortion. 

\  Laboratory  Television  Receiver — D. 
G.  Fink — Electronics,  Sept.  1938,  pp. 
22-25:  Details  of  vertical  scanning  gen¬ 
erator  and  synchronizing  circuits. 
Testing  scanning  pattern  character¬ 
istics. 

Some  Problems  of  Color  Television — 
M.  Von  Ardenne,  H.  Prebler,  T.  F.  T., 
July,  1938,  pp.  264-273:  Fundamentals 
of  transmi.ssion  for  clear,  undistorted 
patterns. 

Figure  Of  Merit  For  Television  I’er- 
formance — A.  V.  Bedford,  RCA  Rev., 
July,  1938,  pp.  36-44:  Measurement  of 
resolution  of  television  picture  as  a 
whole.  Use  of  tapered  w'edge  chart  for 
ease  in  reading,  and  sectionalized  re.solu- 
tion  chart  for  rigorous  measurements. 

I  Photoradio  Transmission  Of  Pictures — 
j  H.  Shore,  RCA  Rev.,  July,  1938,  pp. 

I  45-62:  Review’  of  systems.  RCAC  sy.s- 
i  tern  constant  frequency,  variable  dot 
I  transmission. 

The  Mechanism  Of  Synchronization  In 
The  Linear  Time  Base — G.  F.  H.  Barker, 
Phil.  Mag.,  Aug.  1938,  pp.  193-213: 
Study  of  the  aptitude  for  synchroniza¬ 
tion  of  the  thyratron  time  base. 

Electron  Optic  Questions  of  Television 
— W.  Reusse,  Funktach.  Monat.,  July, 
1938,  pp.  51-54:  Regarding  focusing  of 
electron  beam,  and  placement  of  focus¬ 
ing  electrode. 

ANTENNAS  AND  TRANSMISSION 
LINES 

Coaxial  Cable  System  For  Television 
Transmission — M.  E.  Strieoy,  Bell  Sys. 
Tech.  Jour.,  July,  1938,  pp.  438—457 :  Re¬ 
sults  of  line  characteristics  between 
New  York  and  Philadelphia.  Descrip¬ 
tion  of  apparatus. 

Coaxial  And  Balanced  Transmission 
j  Lines — M.  Reed,  Wireless  Eng.,  Aug. 

I  1938,  pp  414-422:  Use  of  lines  as  filters, 
wide-band  transformers  and  impedances. 
Cases  of  two  lines  in  parallel  under 
conditions  of  open  and  short-circuit 
terminations. 

Graphical  Solutions  For  .\  Transmission 
Line  Terminated  By  An  .Arbitrary  Com¬ 
plex  Load  Impedance  —  W.  Van  B. 
Roberts,  RCA  Rev.,  July,  1938,  pp.  107- 
115:  Five  charts  for  determining  length 
and  characteristic  impedance  of  match¬ 
ing  section  when  line  is  terminated  by 
complex  load  impedance. 
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Distortionless  Transmission  On  Induc¬ 
tively  Shunted  Transmission  Lines^ — N. 
Svartholni,  HricitHon  Technics,  No.  2, 
1938:  Transient  problem.  Solution  of 
Thompson  line.  Properties  of  lines 
loaded  with  shunt  and  series  impedances. 


The  ('oaxial  ('able.  Their  Use  .\t  High 
Frequencies — R.  Belus,  L'Ondc  Klcc- 
trique,  July,  1938,  pp.  325-  337:  Review 
of  theory.  Consideration  of  dielectric 
loss,  propagation  time,  and  phase  dis¬ 
tortion. 


Electrical  I'roperties  Of  Aerials  For 
.Medium  And  Long  Wave  Broadcasting 
— W.  L.  McPherson,  Elec.  Comm.,  July, 
1938,  pp.  44-65:  Part  2  of  article. 
Study  of  low  impedance  aerial.  Polar 
Diagram.  Citation  of  measured  values 
of  current  distribution,  impedance,  from 
various  sources,  on  real  an«l  model 
aerials. 


ACOUSTICS  AND  A.  K.  CIRCUITS 


On  Distortion  In  Sound  Reproduction' 
From  Phonograph  Records,  J.  A.  Pierce 
and  F'.  V.  Hunt,  Jour.  S.M.P.E.,  Aug. 
1938,  pp.  157-182:  .Analysis  and  treat¬ 
ment  of  harmonic  distortion,  called 
tracing  distortion,  due  to  the  repro¬ 
ducer  stylus  tip  size.  Recommendations 
for  vertical  and  lateral  cut  records  are 
made.  Description  of  controlled  volume 
expansion  in  reproduction  employing  a 
12  kc  pilot  tone. 

.Acoustic  Delay  Circuits  For  Laboratory 
Use — A.  C.  Norwine,  Bell  Lab.  Record, 
.Aug.,  1938,  pp.  400^02:  Description  of 
delay  circuits  with  time  constants  from 
23  to  150  milliseconds. 


he  above  shapes  are  a  few  of  the  many 
varieties  possible  by  our  extrusion  process. 


By  our  automatic  pressing  method,  we  ore 
also  able  to  fabricate  Alsimog  into  many 
intricate  shapes. 


Graphs  For  Flxponential  Horn  Design 
— .A.  J.  Sanial,  RCA  Rev.,  July,  1938, 
pp.  97-102:  F'our  charts  for  determin¬ 
ing  all  measurements  for  correct  trans¬ 
mission  of  sound. 


Compression  .And  Expansion  In  Trans¬ 
mission  Of  Sound  —  V.  C.  Henriquez, 
Phillips  Tech.  Rev.,  July,  1938:  Prin¬ 
ciples  of  compression  and  expansion. 
Study  of  time  delay.  Representative 
circuits. 


_yur  engineers,  from  their  vast  experience 
with  the  highly  technical,  electrical  and  radio 
fields,  can  offer  many  positive  suggestions 
and  assistance  for  your  ceramic  problems. 
Address  your  inquiries  either  to  us,  direct, 
or  to  our  branch  offices,  shown  below. 


Combination  Tones  in  Non-Linear  Sys¬ 
tems — F.  Massa,  Electronics,  Sept.  1938, 
pp.  20-21:  (a)  Combination  tones  more 
disturbing  than  simple  harmonics  (b) 
Distortion  at  high  freq.  just  as  disturb¬ 
ing  as  at  low  freq.  (c)  Peak  reading 
and  not  r-m-s  meters  should  be  used 
for  monitoring. 

.Automatic  Equalization  In  Disc  Record¬ 
ing  —  G.  J.  Saliba,  Communications, 
Aug.  1938,  pp.  15-16,  24:  Equalizer 
automatically  compensates  for  variation 
in  frequency  response  with  changing 
groove  radius. 


High  F'requency  Correction  In  Resist¬ 
ance  Coupled  .Amplifiers — E.  W.  Herold, 
Communications,  Aug.  1938,  pp.  11-14, 
22:  Results  of  analysis  of  correction 
circuits  to  find  conditions  for  a  flat  am¬ 
plitude  and  flat  time-delay  curve. 
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Measuring  Equipment  Of  Dielectric 
Loss — .Xn^les  .\t  High  Frequencies — 
T.  Nishi,  S.  Okazaki,  B.  Itijo,  E.  T.  J., 
Sept.  pp.  219-220:  Description 

of  apparatus.  Capacitance-variation 
method  employed.  Range  S0-:i0,000  kc. 

A  Thermionic  Voltmeter  With  A  Linear 
I^aw — D,  G.  Reed,  Jtnn\  Sc.  lustr.,  Aug. 
19.‘{8,  pp.  201-2(53:  Fre<iuency  limit 
MC.  Voltage  range  straight  from 
0. 1-1.0  volt.  Range  can  be  extended. 


Electronic  Voltmeter  Using  F'eedback — 
S.  Ballantine,  Electronics,  Sept.  1938, 
pp.  33-3,*):  Wide  range  .A.  C.  voltmeter. 
Employs  negative  feedback  in  amplifier. 
Voltage  range  0.001-100  v.  Freq.  range 
10-100,000  cps. 

Feedback  D-C  Meter  J.  M.  Brum¬ 
baugh,  A.  W.  Vance,  Electronics,  Sept.. 
1938:  Multi-purpo.se  meter.  Employs 
negative  fee<lback  in  amplifier.  Meas¬ 
ures  d-c  current  voltage,  and  resist¬ 
ance.  .Sensitivity,  .50  meg.  volt. 

.\n  Electro-.Mechanical  .Methiul  For 
Solving  Equations  — .A.  H.  Schooley, 
RCA  Rcc.,  .luly,  1938,  pp.  86-90:  Ap 
paratus  for  solving  cubic  and  lower  de¬ 
gree  eejuations  for  their  real  roots. 


United  Air  Line's  entire  fleet  of  53  trans¬ 
port  planes  operated  over  the  company’s 
New  York  —  Chicago  —  California,  and 
Seattle  —  San  Diego  airways, 

IS  EQUIPPED 

WITH  UNITED  ELECTRONIC  GRAPHITE 
ANODE  TUBES. 

On  the  new  1938  type  Moinliners,  flying 
from  coast  to  coast  overnight  —  as  it  is 
on  all  flights  —  the  pilot  is  in  constant 
touch  with  his  dispatcher  by  means  of 
his  radio  transmitter. 

UNITED  ELECTRONICS  TYPE  361-A  is 
playing  its  port  in  the  daily  flying  of  50,000 
miles  over  United  Air  Line  system,  on 
which  UNITED  has  flown  125,000,000  miles 
—  an  international  record. 

UNITED  ELECTRONIC  TRANSMITTING 
TUBES  are  always  found  in  such  places 
os  the  U.  S.  Bureau  of  Air  Commerce, 
Lighthouse  Service.  Coast  Guard,  Signal 
Corp  and  other  governmental  departments 
where  careful  precision  and  expert  crafts¬ 
manship  ore  prime  considerations. 


NON-RADIO  AIM’LIUATIONS 


Vacuum  Relay — C.  W.  .Miller,  Jour.  Sci. 
histr.,  .\ug.  1938,  pp.  26.3-26.5:  -A  Piram 
gauge  in  one  arm  of  a  bridge  circuit 
in  conjutiction  with  a  thyratron  may  In 
u.sed  to  open  or  close  an  external  circuit 
when  the  pressure  in  a  vacuum  system 
exceeds  a  given  value. 

Physics  in  Pharmacy — R.  L.  McFarlan. 
Jour.  Rhys.,  Sept.,  1938,  pp  573 

>78:  Phototdectric  photrtmeter  for  meas¬ 
uring  vitamin  A  concentration. 

Color  .Matching  In  Paper  Industry — K. 
L.  Deeter,  Electronics,  Sept.  1938,  pj). 
18-19:  Use  of  phototubes  in  bridge  cir 
cuit  to  determine  color  of  paper  sample.' 
by  reflected  or  transmitted  light. 

F’hotoelectric  Weft-Straightener  Con¬ 
trol,  C.  W.  LaPierre,  P.  Mansfield. 
Elect.  Eng.,  Sept.  1938,  pp.  513-519: 
Use  of  two  scanning  unitt  to  determim 
skew  (deviation  from  straightness)  in 
weaving  and  to  correct  weft. 

Electronics  Helps  .Make  Beer — Elc<- 
tronics.  Sept.,  1938,  p.  13:  P.  e.  count¬ 
ing  apparatus  for  registering  beer  keg.'. 

New  Adaptations  For  Speaking  Ma¬ 
chines — C.  Ahlberg,  Ericsson  Revien , 
No.  1,  1938:  Use  of  Ericsson  p.  «■. 
operated  talking  machine  for  distribut¬ 
ing  weather  and  road  information  over 
telephone  system  in  Oslo. 

Biological  Effects  Of  Low  Velocit.' 
Cathode  Rays  —  C.  P.  Haskins,  Jour. 
App.  Phys.,  Sept.,  1938,  pp.  553-561 : 
Electron  gun  used  to  kill  cancerous 
and  non-cancerous  cells.  Survey  made 
of  relative  susceptibility  of  cells  over 
a  wide  range  of  cathode  ray  velocities. 
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N  the  November,  1937,  IRE  issue  of 
ELECTRONICS,  more  thon  one  hundred  ad¬ 
vertisers  took  advantage  of  this  annual  oppor¬ 
tunity  to  tell  their  soles  stories  to  o  concentration 
of  the  most  important  men  in  the  electronics  field. 
Each  year  (5-year  mean)  ELECTRONICS  carries 
29.9*/o  more  advertising  in  this  issue  than  in  the 
overage  issue  of  the  year. 

This  is  not  brought  about  by  intensive,  expensive 
promotion  or  by  any  "special  Issue"  Induce¬ 
ments.  It  is  definitely  an  expression  of  value  — 
accepted  as  such  by  advertisers  year  after  year. 

is  this  so? 

The  Rochester  meeting  of  the  members  of  the 
Institute  of  Radio  Engineers  has  become  an  im¬ 
portant  annual  step  of  progress  in  this  industry. 


booths  of  the  manufacturers  who  exhibit. 

The  Convention  Issue  of  ELECTRONICS  arrives 
with  the  attendants.  For  those  who  exhibit,  it 
supplements  the  advertiser’s  display.  For  those 
who  do  not  exhibit,  it  serves  os  o  printed  soles 
story  and  pictorial  product  display. 

*^^6  Issue  is  Intensively  Read 

This  issue  is  eagerly  sought  by  those  who  at¬ 
tend  the  meeting,  ond  it  is  read  by  them  when 
the  mood  is  to  find  things  new,  better,  more 
economical. 

In  addition,  because  of  its  special  significance, 
this  IRE  number  is  carefully  studied  by  the  more 
than  13,000  non-attending  subscribers  in  this 
and  57  foreign  countries. 


To  this  meeting  come  design  and  production  en- 

...  ,  L  r  I  L  The  importance  of  your  beinq  in  this  "cotoloq" 

gineers,  physicists  and  executives  who  feel  thot  . 

.  .  . .  t  L  •  of  electronic  and  allied  products  is  evident. 

attendance  is  o  must  because  of  the  impor¬ 
tance  of  the  engineering  papers  and  discus-  The  closing  date  is  October  25th.  Early  reser. 

sions,  and  the  display  of  new  products  in  the  votion  assures  you  of  more  desirable  position. 


SQEETiWSS  To  fRE  ANtfOAi. 
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Radio  Maniifac'tiiriiig 

The  second  serie^s  of  “Story  of  Amer¬ 
ican  Industry”  contains  a  compilation 
of  thirty-two  radio  speeches  which  have 
been  given  over  the  Columbia  Network, 
by  Harry  R.  Daniel,  under  the  auspices 
of  the  Department  of  Commerce.  Of 
the  thirty-two  talks,  one  is  entitled 
“Radio  Manufacturing.” 

I  A  brief  outline  of  the  developments 
of  the  radio  industry  is  given  in  this 
story  of  .American  industry  from  the 
popular  point  of  view.  Although  the 
article  goes  back  to  communication  of 
3,000  years  ago  and  brings  in  the  devel¬ 
opment  of  the  electric  telegraph,  radio 
is  introduced  with  the  experiments  of 
Hertz  and  Marconi.  Brief  mention  of 
the  work  of  Fessenden,  DeForest,  Arm¬ 
strong  and  Hazeltine  is  made  and  we 
learn  that  “credit  should  be  given  to 
all  the  American  scientists  such  as 
Fleming.” 

Copies  of  the  second  series  of  “Story 
of  American  Industry”  are  available 
from  the  Government  Printing  Office, 
Washington,  D.  C.,  at  20  cents  per  copy. 


Precision  Frequency  Control 

.4  SUMMARY  OK  the  modern  methods  of 
precision  frequency  control,  with  special 
emphasis  on  the  frequency  spectrum 
between  r)00  and  1,500  kc.,  is  given  by 
Geoffrey  Tuilger  and  J.  E.  Benson  in 
the  A.ir.A.  Technical  Review  for  April, 
1938.  In  this  article,  “Precision  Fre¬ 
quency-Control  Equipment  Using 
Quartz  Crystals”,  the  methods  used  and 
the  principles  involved  in  the  design 
and  making  of  commercial  frequency 
control  equipment  for  precision  to 
w’ithin  ±0.001%  are  set  out  briefly. 
Sections  dealing  with  frequency  meas¬ 
urements,  quartz  crystal  plates,  crystal 
mountings,  temperature  control  and 
crystal  oscillators  are  included.  .Appli¬ 
cations  of  the  principles  and  methods 
discussed  are  illustrated  by  a  descrip¬ 
tion  of  some  practical  design,  and  per¬ 
formance  data  are  given. 

The  A.W.A.  Technical  Review  is  pub¬ 
lished  by  the  Amalgamated  Wireless 
(Australasia),  Ltd.,  Sydney,  Australia. 


Collins  Transmitters  eijtiipped  mth 
Obniite  Rheostats  and  Resistors 


Combining  simplicity,  economy  and  reliability  with  modem 
appearance,  mgged  construction  and  high  quality  perform¬ 
ance  .  .  .  the  300E  and  the  300F  100/2S0-watt  units  shown 
above  are  two  outstanding  examples  of  the  well  known 
Collins  line  of  broadcast  transmitters.  And  Collins  uses 
Ohmite  Rheostats*  and  Resistors  exclusively,  because  of 
their  time-proved  dependability.  Ohmite  all-porcelain 
Rheostats  and  Resistors  are  designed  right,  built  right,  and 
permanently  protected  by  Ohmite  vitreous  enamel.  Their 
ability  to  withstand  shock  and  vibration,  heat  and  humidity, 
insures  long,  trouble-free  service.  Available  in  a  wide  range 
of  sizes  and  types.  Let  Ohmite  Engineers  analyze  your 
resistance  problems  and  submit  samples  to  meet  your  exact 
requirements.  (*Underwriters’  Laboratories  Listed) 

Write  Today 

OHMITE  MANUFACTURINO  COMPANY  /«' 

Catalog  17 

4825  West  Flournoy  Streot  'k  Chicago,  U.  S.  A. 


Electron  Tubes  in 
Industrial  Applications 

A  NON-TECHNICAL  article  setting  forth 
the  characteristics,  advantages  and  dis¬ 
advantages  of  electron  tube  controlled 
equipment  appears  in  the  August  issue 
of  Factory  Management  and  Mainte¬ 
nance.  Under  the  title  “Electron  Tubes 
Never  Complain,”  E.  H.  Vedder  gives  a 
number  of  useful  hints  and  suggestions 
concerning  a  proper  installation  and 
operation  of  electron  tube  equipment. 

The  article  is  non-technical  and  prac¬ 
tical,  and  should  be  especially  useful  to 
those  whose  technical  knowledge  of 
electronics  is  somewhat  limited.  In  a 
succeeding  article,  the  measurement  and 
procedure  in  locating  trouble  in  indus¬ 
trial  electronic  apparatus  will  be  dis¬ 
cussed. 
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Simple  Sine-Wave  Oscillators 

A  SIMPLE  OSCILLATOR  circuit  Using  both 
positive  and  negative  feedback  is  de¬ 
scribed  by  I*.  M.  Honnell  in  the  August 
issue  of  the  Review  of  Scientific  In- 
strnmentH.  The  oscillator  uses  a  mini¬ 
mum  of  parts,  and  has  been  found  to 
be  very  free  from  harmonic  content, 
particularly  at  low  audio-frequency. 

As  shown  in  Fig.  1,  the  circuit  is  a 


Fiq.  1 — Circuit  of  tine-wave  oscil¬ 
lator  using  negative  feedback 


VYE  Win  MIT  IHIILII  A  LITTLE  WUhfyE- 
WE  WILL  NUT  HELL  A  LITTLE  rHEATEIi- 


tuned-plate  type  of  oscillator  with  en- , 
ergy  being  fed  back  from  coil  L,  to  coil  i 
/.j  in  the  grid  circuit,  which  is  untuned.  1 
Negative  feedback  is  introduced  by  j 
means  of  the  variable  resistor  in  the 
cathode  circuit.  It  has  been  found  that ' 
this  resi.stance,  R,  requires  slight  read- 1 
justments  for  each  oscillation  frequency  | 
if  threshold  conditions  are  to  be  main- 1 
tained.  V'alues  of  the  resistance  R 
smaller  than  those  for  the  threshold  of 
oscillation  result  in  increased  power 
output  and  increased  harmonic  content. 
The  circuit  has  been  used  with  triodes 
having  an  amplification  factor  any¬ 
where  between  3  and  20,  and  satisfac- 1 
tory  results  have  been  obtained.  For 
test  tubes,  the  resistance  R  should  be  i 
variable  from  0  to  5,000  ohms.  j 

•  •  • 

I 

Printing  Telegraph  System 

An  ingenious  printing  telegraph  sys¬ 
tem  for  wire  communication  in  which 
the  original  text  is  scanned  in  much 
the  same  manner  as  facsimile  trans¬ 
mission  is  described  by  L.  DeVaux  and 
F.  Mets  in  the  July  issue  of  Electrical 
Communication.  Their  article  “L.M.T.  I 
Laboratories  Seven  Frequency  Radio- 1 
Printer”  describes  the  theory  of  oper¬ 
ation,  practical  applications,  and  the 
results  obtained  by  the  equipment  man¬ 
ufactured  by  the  L.M.T.  Laboratories 
at  Paris,  France.  The  article  is  much 
loo  long  and  extended  to  reproduce 
here  with  any  detail,  and  the  original 
article  should  be  consulted  for  com¬ 
plete  details. 

An  outline  of  the  method  of  opera¬ 
tion,  however,  may  be  summarized 
briefly.  In  this  radio  printer  system 
developed  in  the  L.M.T.  Laboratories, 
the  characters  are  scanned  and  ana¬ 
lyzed  into  seven  horizontal  lines,  each 
line  being  represented  in  the  electrical 
transmission  by  one  definite  audio  fre¬ 
quency.  The  lines  are  transmitted 
simultaneously  rather  than  in  sequence. 


Not  ONCE  in  56  years  of  making  Ferranti  Coils 
and  other  Ferranti  products  have  we  lowered 
our  standards  of  workmanship  to  meet  compe¬ 
tition  in  the  price  field. 

Not  once  have  we  been  influenced  by  the  men 
who  consider  price  only  ...  for  we  know  that 
the  most  expensive  commodity  in  the  world  is 
usually  the  lowest  priced  item  on  the  market 
where  dollars  alone  are  considered. 

For  more  than  half  a  century,  Ferranti  prod¬ 
ucts  have  been  made  a  little  better  , . .  but  that 
is  only  part  of  the  story. 

Ferranti  plus  value  is  found,  too,  in  the 
buyer- protective  financial  responsibility  of  this 
Company  ...  in  the  consulting  and  designing  ser¬ 
vice  rendered  by  experienced  Ferranti  Engineers 
. . .  and  in  the  undeviating  way  we  live  up  to 
the  promises  of  shipment  made  to 
the  buyer  before  the  order  is  re¬ 
ceived. 

These  are  the  reasons  why  expe¬ 
rienced  users  of  Ferranti  products 
never  consider  price  only  in  their 
buying. 


S«nd  lor  BuUet'ms  com¬ 
pletely  describing  the 
latest  Ferranti  products. 
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Type  CR-6  Beat  Frequency 
STANDARD  SIGNAL  GENERATOR 

•  Two  Logarithmic  frequency  ranges 
10-20,000  and  10-50,000  cps. 

•  Maximum  output  5  watts.  Level 
constant  =ti  0.5  db  from  10  to  20,000 
cps. 

•  Ladder  attenuator  and  voltmeter 
supplying  standard  signal  down  to 
10x10  VOLTS  FULL  SCALE. 

•  Harmonic  content  less  than  1.5% 
above  20  cycles  at  full  output.  Dis¬ 
tortion  drops  substantially  at  lower 
outputs. 

•  Flexible  shaft  connection  provided 
for  recording  equipment. 

Write  for  complete  speci^cations  and  details 
on  U.S.E.  Instruments. 

UNITED  SOUND  ENGINEERING  COMPANY 

MANUFACTURERS  OF  ELECTRONIC  EQUIPMENT  UNDER 
A.  T.  &  T.  AND  WESTERN  ELECTRIC  PATENTS 


2235  UNIVERSITY  AVE. 


INSTRUMENTS  *  CALL-PHONES 
CENTRALIZEO  RADIO 


ST.  PAUL,  MINN. 


PUBLIC  ADDRESS 
SPECIAL  EQUIPMENT 


and  the  radio  earner  i.s,  therefore, 
modulated  simultaneou.sly  by  all  of  the 
seven  audio  frequencies  corresponding: 
to  the  seven  horizontal  lines.  This 
arranjrenient  enables  a  hinh  speed  of 
record  printing:  to  be  obtained,  com¬ 
bined  with  a  modulation  at  an  audio 
frequency  and  a  resultant  hi}:h  de>:ree 
of  reliability  in  printing. 

The  equipment  operates  on  the  “start- 
stop”  principle  so  that  the  receiver 
mechanism  is  automatically  set  in  mo¬ 
tion  at  the  beirinnins  of  each  charac¬ 
ter  transmission  and  automatically 
stopped  when  transmission  of  that 
character  has  bt'en  completed.  In  this 
system  there  is  no  need  to  maintain 
synchronism  between  the  transmitter 
and  receiver  mechanism,  and  the  re¬ 
ceiver  may  consequently  be  left  unat¬ 
tended. 

The  “marking”  or  “printinj:”  condi¬ 
tion  may  correspond  either  to  the  ex¬ 
istence  or  to  the  suppression  of  the 
carrier  frequency.  The  latter  condi¬ 
tion  has  been  adopted  so  that  the  gen¬ 
eral  effect  of  static  is  not  to  print 
unwanted  components  of  letters,  but 
to  suppress  points  in  the  characters, 
which  in  the  majority  of  cases,  remain 
perfectly  legible. 

•  •  • 

Self-R<*pulate<l  Rectifiers 

The  September,  19:f8,  issue  of  the  Hell 
Laboratories  Record  contains  an  article 
by  T.  E.  Trucksess,  entitled  “ReRulated 
Tube  Rectifiers  Usinp  Magnitude  Con¬ 
trol”  which  have  been  used  for  charginn 
storage  batteries  automatically  at  some 
predetermined  rate.  A  grid  controlled 
rectifier  or  thyratron  is  employed  for 
rectification,  the  voltage  on  the  grid 
determining  the  charging  current  by  es¬ 
tablishing  the  fraction  of  the  positive 
cycle  for  which  the  tube  becomes  con¬ 
ductive. 

A  simple  half-wave  rectifier  circuit 
which  uses  the  magnitude  method  of 
self-regulation,  is  shown  in  Fig.  1.  In 


Flu.  1 — Wiring  circuit  of  hali-wav« 
regulated  rectifier 

I  this  circuit,  the  alternating  voltage  to 
be  rectified  is  fed  to  the  tube  from  the 
transformer.  The  choke  L  and  con¬ 
denser  C  form  a  simple  filter  so  that 
j  the  current  flowing  into  the  storage  bat- 
i  tery  and  load  is  sensibly  constant.  The 
control  circuit  which  determines  the 
portion  of  the  cycle  for  which  the  tube 
becomes  conductive,  consists  of  the 
voltage  divider  P,  the  grid  battery,  the 
grid  resistance,  and  the  grid  of  the 
thyratron.  The  function  of  the  resistor 
R  is  to  limit  the  magnitude  of  the  grid 
current  which  flows. 

1  When  the  load  is  applied  to  the  recti- 
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tiiT  the  output  vultane  decreases  and 
this  change,  reaching  the  grid  through 
the  regulating  circuit,  permits  the  tube 
to  conduct  earlier  in  the  cycle.  As  a 
result,  rectified  current  flows  through 
the  tube  for  a  longer  part  of  the  posi- 1 
tive  cycle  and  the  charging  current  is 
increased.  This  causes  an  increase  in 
the  output  voltage  sufiiciently  to  return 
it  to  the  regulated  value. 

circuit  with  magnitude  control  ar- i 
ranged  for  full-wave  operation  is  shown  ^ 
in  Fig.  2.  The  operation  of  this  full-  i 


Fiq.  2 — Full-waTe  self  regulated 
rectifier  circuit 


wave  circuit  is  similar  to  that  of  the 
half-wave  circuit,  with  each  tube  oper¬ 
ating  on  alternate  halves  of  the  cycle. 
In  this  circuit,  if  the  alternating  input 
voltage  changes,  the  regulating  circuit 
can  be  compensated  for  the  effect  on  the  ; 
plate  voltage  of  the  tube.  The  grid 
voltage  required  to  make  the  tube  fire 
also  changes  at  the  same  time  and 
causes  the  output  voltage  to  increase 
with  the  plate  voltage.  This  effect  may 
be  nullified  by  connecting  in  the  poten¬ 
tiometer  circuit  a  small  direct  voltage 
obtained  from  a  copper  oxide  rectifier 
and  a  winding  on  the  plate  transformer. 
The  ripple  in  this  voltage  is  smoothed 
by  the  condenser  f’,.  If  the  alternating 
input  voltage  increa.ses,  the  direct  volt¬ 
age  supplied  by  the  copper  oxide  unit 
would  also  increase  proportionately  and 
the  potential  applied  to  the  grids  of  the 
tubes,  through  the  grid  battery,  will 
be  more  negative.  This  cau.ses  the  tube 
to  pass  current  later  in  the  cycle  and 
compensates  for  the  added  input  volt¬ 
age,  if  the  copper  oxide  rectifier  is 
properly  selected. 

•  •  • 

Kli'i'troiiirH  in  Pliuriiiary 

Hksearch  has  a  peculiar  habit  of  bring¬ 
ing  together  strange  bedfellows.  One 
electrical  engineer  becomes  a  biologist, 
another  becomes  a  recognized  authority 
on  photography,  a  photographic  supply 
house  is  responsible  for  the  introduc¬ 
tion  of  a  new  .series  high  vacuum 
pumps,  and  a  mathematician  evolves  a 
new  method  of  electrical  analysis.  All 
of  the.se  are  the  direct  result  of  scientific 
research. 

In  “Physics  in  Pharmacy”  appearing 
in  the  September  issue  of  the  Jourtial 
ol  Applied  Physics,  Ronald  L.  McFar- 
lan  enumerates  some  of  the  more  re¬ 
cent  advances  in  which  physics  has 
played  an  important  part  in  pharma¬ 
ceutical  analyses.  It  is  pointed  out  in 


SCULIV 

RECORDinC 

niHCHIRES 


The  world-famous  Scully  recording  machines  have  just 
been  reduced  in  price  —  now  are  within  the  reach  of 
all  discriminating  recording  studios  and  radio  stations. 
•  These  are  the  strictly  professional,  two-speed  re¬ 
corders  used  by  RCA  Victor.  Paramount-Publix,  Colum¬ 
bia.  American  Printing  House  for  the  Blind,  and  many 
other  prominent  United  States  firms.  Foreign  installa¬ 
tions  include  England,  France,  Italy,  Russia,  Japan  and 
South  America.  •  Write  today  for  complete  details. 


SCUILV 

mncHinE  compnnv 

62  UlaltGr  Street  Bridgeport,  lone. 

Manufacturers  of  precision  disc  recording 
machines  exclusively  for  the  past  18  years 
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“Tell  Smith  to 
be  sure  and  get 
figures  from 
LINGO  for  that 
new  radiator” 
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RADIATORS 


this  article  that  spectroscopy  x-rays, 
fluorescence,  colorimetry,  polarization 
and  photoelectricity  as  well  as  other 
miscellaneous  applications  of  physical 
and  electrical  principles  are  used  as  an 
aid  to  determining  or  specifying  the 
purity  of  drugs. 

In  spectroscopy,  the  use  of  emission 
spectra  for  the  detection  of  small  me¬ 
tallic  impurities  is  rapidly  gaining  in 
popularity.  In  the  routine  examination 
of  drugs  for  control  purposes  there  is 
often  a  need  for  a  quick  method  »)f 
detecting  the  presence  of  impurities. 
One  excellent  tool  for  this  purpose  is 
a  properly  constructed  fluorescent  lamp. 
A  photoelectric  fluorometer  has  recently 
been  adapted  to  the  measurement  of 
aneurin-vitamin  B.  The  colorimetric 
test,  oflicially  recognized  at  present  l)y 
the  Phnniincopoeia  consists  of  the  vis¬ 
ual  comparison  of  the  colors  of  ))harma- 
copoeial  drugs  with  the  colors  of  stand¬ 
ard  colorimetric  solutions.  The  use  of 
photoelectric  color  comparatives  is  an 
aid  in  colorimetric  analysis. 

With  the  increasing  application  of 
optical  principles  to  the  problems  of 
pharmaceutical  analysis,  it  is  natural 
that  the  photoelectric  devices  should 
frequently  be  employed  to  measure  the 
light  intensities  by  means  of  which 
many  pharmaceuticals  are  analyzed.  .It 
is  but  a  matter  of  time  before  photo¬ 
electric  instruments  will  be  used  to 


OUAV  ill  liiiiidred-  of  sta 
lions  there  is  an  aiiiaziiig  iiierea-e  of 
iiilere>l  ainoii):  eiipiiieers  and  station 
maiiapers  in  I.INGO  Nerliral  Tubu¬ 
lar  Steel  Radiator'  ...  a  neu  reali¬ 
zation  that  I.INtiO  Radiator'  pive  a 
/lip/iiT  performanee  \aliie  lli.in  am 
other  t>|>e  of  antenna  >et  attained! 


Here's  the  Radiator 
that  meets  your 
particular  needs — 

#  .After  you  inve.'tipale  the 
aiiiazinp  story  of  l.INfJO 
efficiency  and  economy,  you 
will  probably  realize  that 
liere.  indeed,  are  neic 
stmulnnh  that  vitally  affect 
yoii.  And  if  you  are  like 
many  other  alert  radiomen 
you  will  want  to  do  some- 
thinp  about  it.  You  will 
want  to  take  advantape  of 
this  new  hiph  in  efficiency 
and  new  low  in  co't. 


Fig.  1 — Photoelectric  circuit  for  de¬ 
termining  potency  of  fish  lirer  oil 

assay  other  vitamins  as  well.  The.se 
instruments  are  not  only  supplanting 
and  replacing  many  of  the  older  meth¬ 
ods,  but  are  also  opening  new  fields  of 
research. 

Color  comparators  and  analyzers 
which  are  based  on  photoelectric  meth¬ 
ods  of  light  intensity  measurements 
are  finding  many  u.seful  applications. 
The  reason  for  the  strong  popularity 
of  photoelectric  color  measuring  equip¬ 
ment  lies  in  the  rapidity  of  making  ob¬ 
servations,  the  absence  of  eye  fatigue, 
the  elimination  of  the  necessity  of  a 
trained  observer,  the  full  intensity  at 
the  end  reached  for  the  spectrum  and 
the  high  accuracy  of  the  observation. 
Among  the  useful  pharmaceutical  ap¬ 
plications  are  the  colorimetric  determ¬ 
inations  of  hydrogen  ion  concentration, 
fluorescent  measurements,  micro-analy¬ 
sis  and  complex  organic  and  biological 
assays.  The  ready  adaptability  of  these 
photoelectric  color  comparatives  to  vis¬ 
cosity  and  turbidity  measurements  in¬ 
creases  their  usefulness  to  the  pharma¬ 
ceutical  chemist. 

A  good  illustration  showing  the  u.se 


THE  SUPERIOR  PLASTIC 
MOLDED  OR  LAMINATED 
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ftiriirlion  and  ercriioii. 


^TOT  the  least  of  the  many  profit- 
^  *  able  advantages  products  gain 
through  the  use  of  INSUROK  is  im¬ 
proved  appearance;  greater  eye- 
appeal;  increased  salability.  This 
is  of  vital  importance  to  all  manu¬ 
facturers  of  consumer  merchandise, 
where  beauty  influences  selection 
to  a  marked  degree. 


for  illuttrafed  folder: 

New  Standards  for 
Vertical  Radiators** 


JOHN  E.  LINGO  &  SON,  Inc 
Dept  E10  Camden.  N.  J. 


Products  made  of  INSUROK  require 
no  further  surface  treatment  —  they 
possess  the  enhanced  appearance 
that  wins  favorable  attention,  sim¬ 
plifies  selection,  makes  sales. 
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CERAMICONS 


These  cerdmic  dielectric  condensers 
with  silver  plates  In  Intimate  contact  can 
be  used  to  directly  compensate  tor  re¬ 
actance  changes  In  oscillator  circuits. 
Single  Insulated  units  are  made  up  to 
375  mmt  with  highest  negative  tem¬ 
perature  coefficient  (.00068/''C.),  up  to 
80  mmf  with  lero  temperature  coefficient 
and  up  to  65  mmf  with  highest  positive 
temperature  coefficient  (.00012  *C.). 
Non-Insulated  units  on  the  same  respec¬ 
tive  temperature  coefficients  are  made 
up  to  1.000,  250  and  190  mmf. 

RANGE:  I  to  1.000  mmf  as  noted 
above. 

2,  RATING:  500  volts  D.C.  Tested  at 
1,150  volts  A.C. 

3.  POWER  FACTOR:  From  .06%  to 
•09%  at  1,500  kc,  depending  on  tem¬ 
perature  coefficient. 

4a  STABILITY:  Practically  unaffected 
by  alternate  heating  and  cooling. 
Change  less  than  0.1%,  after  100  hours 
at  100%  relative  humidity  at  40'’C. 

5.  temperature  COEFFICIENT: 

Definite,  linear  and  reproducable.  Fur¬ 
nished  with  any  desired  coefficient  be¬ 
tween  —.00068  to  +.00012  X. 

Writ*  for  fully 
duserlptivu  Hfurature 
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til  which  photoelectric  devices  may  be 
put  for  the  determination  of  absorption 
spectra  is  found  in  the  determination 
of  the  vitamin  A  potency  of  fish  liver 
oil,  and  ultra-violet  absorption  spec¬ 
trum.  Various  physical  instruments 
have  been  developed  for  measuring  vita-  ' 
min  A  concentration.  All  these  in¬ 
struments  measure  <iuantitatively  the 
absorption  of  light  in  the  region  of 
il.'JOO  by  oils  containing  vitamin  A.  I 
.X  schematic  wiring  diagram  of  one 
such  instrument  is  shown  in  Fig.  1. 
With  this  instrument  it  has  been  found  , 
l>ossible  to  obtain  a  measurement  of  the  ^ 
vitamin  .\  potency  of  a  properly  di-  1 
luted  oil  to  1  per  cent  accuracy  in  | 
less  than  two  minutes,  exclusive  of  the  | 
tinn*  lequired  for  diluting  the  oil.  i 

•  •  • 

Srr«*»‘ii  PoUMitiul 

.\  MKTIlon  has  bi“en  devised  by  Herbert  ' 
Nelson  for  the  determination  of  po-  i 
tEUitials  of  areas  on  the  interior  sur-  ' 
face  of  the  glass  envelopes  of  vacuum  ! 
tube>.  ;ind  is  described  in  the  article  \ 
“Method  of  Measuring  Luminji.scent  i 
Screen  l‘otential”  in  the  September  j 
issue  of  the  Jiuirmtl  nf  Ai>i>lird  Phifs-  i 
irs.  The  method  ilepends  upon  the  I 
determination  of  thiee  voltages.  One  of 
these  is  the  voltage  between  the  sec-  1 
o?id  anode,  and  the  outside  face  of  | 
the  cathode  ray  tube.  This  voltage  | 
is  designated  as  K,  in  Fig.  1.  The  ! 


Fig.  1 — Circuit  showing  method  of 
measuring  screen  potentials  of 
cathode  ray  tubes 


second  voltage.  A',,  is  a  potential  of 
the  control  element  of  the  electrom¬ 
eter  tube  with  respect  to  the  negative 
terminal  of  the  filament.  The  deter- 
'  initiation  of  this  voltage  AV  may  be 
j  made  on  the  basis  of  a  previous  cali- 
'  bration  of  the  electrometer  tube.  The  | 
screen  potential  A’^  is  therefore  the  sum 
of  the  voltages  A’,  and  A',.  This  method 
has  the  advantage  in  that  measure¬ 
ments  may  be  made  on  almost  any  type 
of  finished  tube. 

.\s  a  result  of  measurements  made 
for  kinescopes  under  different  condi¬ 
tions,  it  was  found  as  a  general  feature 
that  as  the  second  anode  is  made  in¬ 
creasingly  positive,  the  screen  follows 
and  remains  a  few  volts  negative  with 
respect  to  the  second  anode  until  de¬ 
spatched  to  the  upper  limits  of  the 
potential  with  respect  to  the  cathode. 
When  his  occurs,  he  screen  rapidly  be¬ 
comes  more  negative  ivith  respect  to 
the  second  anode. 


Condenser 

Frequency  DriFt 


ERIE 

SILVER-MICA 

CONDENSERS 

These  mica  dielectric  condens¬ 
ers  with  silver  plates  in  intimate 
contact  are  designed  for  use  in 
place  of  ordinary  mica  condensers 
to  prevent  frequency  drift.  Be¬ 
cause  their  temperature  coefficient 
is  only  .000025  '  C.  or  less,  and 
since  they  can  be  supplied  with 
tolerances  as  low  as  ±:l%i  Erie 
Silver-Micas  will  keep  the  fre¬ 
quency  independent  of  tempera¬ 
ture  in  tuned  circuits  where  the 
other  elements  are  stable. 

1,  RANGE:  15  mtDf  fo  2,500  mmt. 

2,  RATING:  500  volts  D.C.  Tested  at 
1,150  volts  A.C. 

3,  POWER  FACTOR:  Less  than  .04% 
at  1,500  kc. 

4(  STABILITY:  Practically  unaffected  by 
alternate  heating  and  cooling.  Change 
less  than  0.1%  after  100  hours  at 
100%  relative  humidity  at  40*C. 

5.  TEMPERATURE  COEFFICIENT: 

-*-.000025  °C.  or  less. 

Writ*  for  fully 
duserlptiv  Hfurafuru. 


ERIE 

SILVER-MICA 

CONDENSERS 
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ALL! 

RECORDING  EQUIPMENT 
PERMANENT  AND 
PORTABLE  RECORDERS 


Designed  especially  for  radio  sfa> 
fions  and  comnnercial  recording 
studios.  Engineered  and  manu¬ 
factured  with  laboratory  precision 
by  men  who  understand  recording 
problems. 

Models  available  for  colleges 
and  schools,  commercial,  musical 
and  industrial  use. 


"CLEEN  CUT" 
RECORDING  BLANKS 

;  Meet  the  CRITICAL  requirements 
I  of  professional  recording. 

A  GOOD  BLANK 
15  THE  FOUNDATION 
OF  GOOD  RECORDING 

PROMPT  DELIVERIES 

I  Our  newly  enlarged  manufacturing 
I  facilities  permit  us  to  fill  and  ship 
I  all  blank  orders  the  same  day  of  re¬ 
ceipt  of  order. 


CUniNG  STYLII 

Sappire  —  Stellite  —  Steel 

ALSO  QUALITY 
REPRODUCING 
NEEDLES 
AVAILABLE 
IN  LARGE 
OR  SMALL 
QUANTITIES. 


A  trial  will  prove  their  superiority 

Write  for  8  page  bulletin  de¬ 
scribing  Allied  Recording  Equipment 

ALLIED  RECORDING 
PRODUCTS  COMPANY 

126  West  46th  St.,  New  York  City 

Cable  Addreu:  ALLRECORD 


THE  INDUSTRY  IN  REVIEW 

(]o-Axial  Transiiiis^iion  Cable  ....  Hy  J.  L.  Henuird 


An  INKXI’KNSIN  K  oo-axial  trans- 
k  mission  line  of  small  size,  tri’eater 
flexibility  and  one  not  re(iuirin>r  gas  dry¬ 
ing  agents  has  long  been  in  demand,  and 
while  cotton,  treated  cellulose,  rubber, 
etc.,  have  been  at  the  disposal  of  the 
ti’ansmission  line  manufacturer,  it  is 
desirable  that  the  dielectric  used  for 
this  purpose  be  one  of  the  inorganic 
group  and  preferably  one  having  a  low 
dielectric  constant  and  power  factor. 
The  conventional  procedure  of  insulat¬ 
ing  the.  elements  of  a  transmission  line 
!  with  ceramic  spacing  insulators  could 
be  followed,  but  fabrication  by  this 
method  is  neither  economical  nor  condu¬ 
cive  to  a  product  sufficiently  frin?  from 
installation  difficulties  to  admit  it  to 
general  use. 

I  The  hope  had  been  that  a  “flexible 
ceramic” — steatite,  porcelain,  glass  or 
the  ultimate  fused  quartz  with  the 
j  workability  of  cotton — might  put  in  its 
appeai'ance  among  the  engineering  ma- 
j  terials  of  radio  to  aid  in  the  .solution  of 
i  line  construction  problems.  If  obtain- 
j  able  the  co-axial  transmission  line  might 
I  be  raised  to  a  new  level  of  performance 
i  and  vastly  increased  serviceability.  The 
I  search  for  such  a  product  resulted  in 
the  introduction  of  good  electrical 
grades  of  spun  glass.  This  dielectric 
simultaneously  provides  the  desired  elec¬ 
trical  and  physical  qualities  for  the  pro¬ 
duction  of  i"  co-axial  line.  Application 
of  spun  glass  to  transmission  lines  was 
first  limited  to  this  small  dimension  al¬ 
though  development  work  in  connection 
with  larger  lines  is  now  in  progress. 

By  applying  “a  braid  of  glass”  to  the 
inner  conductor  of  the  line,  a  free  space 
ratio  is  obtained  in  this  new  line  which 
gives  low  loss  without  risk  of  short  cir¬ 
cuit  between  inner  conductor  and  sheath 
at  an  arbitrarily  chosen  bending  radius 
of  3".  This  is  accomplished  by  winding 
the  glass  around  the  inner  conductor  in 
spiral  fashion.  The  braid  diameter  and 
winding  pitch  best  suited  to  produce  the 
lowest  loss  consistent  with  rigid  me¬ 
chanical  requirements  were  the  prin¬ 
cipal  factors  in  determining  bending 
radius.  The  sheath  of  this  line  may  be 
bent  back  upon  it.self  without  shorting. 

The  high  degree  of  flexibility  of  solid 
wall  copper  tubing  resulting  from  re¬ 
cently  improved  annealing  methods  has 
contributed  much  to  place  this  transmis¬ 
sion  line  in  a  class  wdth  ordinary  elec¬ 
trical  cable  insofar  as  flexibility  is  con¬ 
cerned.  The  new  J-in.  line  may  be 
wound  on  small  spools  from  which  it 
may  be  drawn  directly  and  snaked 
through  conduit,  partitions,  shaft-ways, 
run  in  trenches,  etc.,  with  not  much 
greater  care  than  is  necessary  with  ordi¬ 
nary  rubber  insulated  wire  and  cable. 
Thus,  the  need  for  right  angle  junction 
boxes  and  painstaking  forming  of  the 
sheath  to  avoid  short  circuits  at  bends, 
along  with  other  special  installation 
requirements  are  eliminated. 


*  <  Viiiiiiiiiiiii-at ii<ii  I’riMliii't.s  Inc 

•After  manufacture,  the  i  in.  copper 
tubing,  .serving  as  the  sheath  of  the  line, 
is  thoroughly  dehydrated  by  heating  in 
furnaces  in  which  a  reducing  gas  is 
admitted.  It  is  then  promptly  sealed 
to  prevent  the  admission  of  moist  air. 
The  spiral  construction  of  the  inner 
elements,  heated  to  300°  F.  before  being 
inserted  in  the  sheath,  tit  closely  within 
it  and  tend  to  .seal  the  line  well  enough 
to  exclude  appreciable  <iuantities  of 
moisture.  Tightly  fitting  insulated  ter¬ 
minals  are  also  provided.  The  d-c  re¬ 
sistance  of  the  line  remains  well  almve 
.^0  megohms  in  .'iOO  foot  lengths  in  spite 
of  wide  variations  in  temperature,  at¬ 
mospheric  pressure  and  moisture. 

The  surge  impedance  of  the  new  1  in. 
line  is  approximately  T.'i  ohms.  It  has 
been  successfully  used  for  the  past 
eighteen  months  on  transmitters  which 
deliver  a  power  input  of  300  watts  to 
the  line  at  about  00  megacycles.  While 
the  power  loss  in  this  cable  is  greaU-r 
than  that  in  larger  diameter  lines  it  is 
apparently  well  adapted  to  low  power 
service  at  high  freciuencies  in  reason¬ 
able  lengths  and  is  very  satisfactory 
for  receiving  installations  in  long 
lengths. 


PILOT  LIGHT 
ASSEMBLIES 

/>«  the  Job  Better^  Flutter 
and  More  Fronomicidly ! 

Drake' Pilot  and  Jewel  Light  Asserr.blies 
are  built  to  highest  standards  .  .  .  yet 
cost  no  more  than  ordinary  types.  .  .  . 
Drake  offers  you  a  more  complete  se- 
,  lection  of  .  .  .  Standard  Types  .  .  .  Spe- 
I  cial  Types  ...  "Underwriters  Approved  ■ 

I  Types  .  .  .  Bayonet,  Screw  and  Bracket 
I  Types  ...  Jewel  Types  ...  and  hundreds 
of  others.  Send  for  Free  Catalog. 

Drake  Assem- 

:  XEniJlrlBBKa.  b|i„  are  Je- 
^  signed  with  a  safety  factor  adequate 
I  to  meet  varying  conditions  in  the  field. 

Materials  are  finest  grade.  Our  engi- 
I  neers  will  cooperate  with  you  on  your 
Pilot  Light  problems  ...  no  obligation. 

,  DRAKE  MANUFACTURING  CO. 

I  1713  W.  Hubbard  St.,  Chicago,  U.S.A. 
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*  CABLE  ADDRE\t  (CATEtRAOlO) 


♦  G.  H.  Br«)wnin);  is  hack  in  the  radio 
industry  with  a  new  Corporation  which 
will  specialize  in  kit  receivers  and 
tuners  for  the  amateur  and  experi¬ 
menter.  It  will  Ite  knowm  as  BrowninK 
liaboratories,  Inc.,  T.SO  Main  St.,  Win¬ 
chester,  Mass.  .  .  .  United  American 
Bosch  Corp.,  Si)rinjrtield,  .Mass.,  an¬ 
nounce  that  l>ecause  they  are  retirinjr 
from  the  radio  business  they  have  sold 
their  Police  Radio  Division  to  Fred  M. 
Link,  15  East  2<)  St.,  New  York  City, 
who  is  taking  over  the  current  Bosch 
inventory.  This  acquisition  will  >rive 
Mr.  Link,  who  is  a  licenst*e  of  the  .\.  T. 
&  T.  a  complete  line  of  police  radio 
isluipment.  .Morris  .Metcalf,  former 
Bosch  vice  i)resi<lent,  will  join  the  Link 
organization.  .  .  .  Victor  .1.  .Andrew, 
consultinj;  eiqrineer  and  manufacturer 
of  broadcast  and  aviation  transmitter 
(“(juipment,  announces  that  due  to  in- 
creasinji  business  this  past  year  his  or- 
jranization  has  purchased  new  and  larg¬ 
er  quarters  at  <>429  S.  Laverjrne  .\ve., 
Chicago.  .  .  .  .Alletrheny  Ludlum  Steel 
Co.  and  Ludlum  Steel  ('o.  announce  the 
formation  of  the  .MleKheny  Ludlum 
Steel  Corp.  Business  will  be  handled 
through  present  channels.  .  .  .  T.  Ken¬ 
nedy  Stevenson  was  elected  president 
and  a  dirwtor  of  EU*ctrical  Research 
Products,  Inc.,  a  subsidiary  of  Western 
Ebnitric  Co.,  with  whom  he  has  been 
associated  for  the  past  24  years.  He 
succeeds  the  late  Whitford  Drake.  .  .  . 
Society  of  Motion  Picture  Engineers, 
Fall  Convention  will  be  held  in  Detroit 
from  October  21  to  November  2  when 
a  presentation  of  the  Progress  .Medal 
(awarded  in  recognition  of  any  inven¬ 
tion,  research  or  development,  of  signi¬ 
ficant  advance  in  the  tield’s  tt*chnolog>’ ) , 
and  the  .Journal  .Award  (made  to  au¬ 
thors  or  an  author  of  the  most  outstand¬ 
ing  paper  originally  published  in  the 
StK'iety's  .Journal)  will  l)e  made.  SMPFl 
has  recently  completed  nominations  of 
its  officers  for  1929.  .  .  .  .American 
I.ava  Corp.  of  Chattanooga,  Tenn.,  has 
acquired  all  e<iuipment  of  the  .American 
Ceramics  &  Specialties  Corp.,  .Jackson, 
•Mich.  Carl  R.  Hower,  Vice  President 
and  Manager,  and  ().  D.  Riseden,  Pro¬ 
duction  Engineer,  will  be  retained  in 
Sales  and  Engineering  capacities  with 
•American  Lava.  .  .  .  RCA  recently 
started  preliminary  tests  of  facsimile 
transmission  and  reception  between 
Philadelphia  and  its  exhibit  building  on 
the  World’s  Fair  Ground  in  Flu.shing, 
N  Y.  RCA  plans  to  exhibit  and  demon¬ 
strate  facsimile  e<)uipment  designed  for 
use  in  the  home. 


PRICE 


POWER 


WHAT  are  you  paying  for  carrier  power,  Mr.  Broad¬ 
caster?  What  have  you  paid  for  a  power  increase? 
Don't  tell  us,  because  we  know  the  figure  was  mighty  gen¬ 
erous.  We  can  tell  you  how  to  give  that  signal  more 
punch,  however,  and  at  a  mighty  low  cost. 

The  Gates  27-C  Peak  Limiting  Amplifier  has  been  regularly  bringing 
us  unsolicited  reports  of  as  much  as  double  wallop  after  its  installation, 
yet  the  cost  is  less  than  one-sixth 
a  tower 

or  a  mere  fraction  the  cost  of  a 
new  transmitter.  Its  power  con- 

1 50  watts.  H 

Now  we  do  not  say  the  27-C  takes 
the  place  of  a  new  tower  or  a  new 
transmitter,  but  what  add  to 

an  old  or  new  transmitter  in  direct 

signal  increase  makes  these  other  JHBI 

investments  proportionately  very 

expensive. 

Yes — if  you  are  looking  for  more  REAR  VIEW 

listeners,  a  wider  radius,  less  hash 

in  your  secondary  area  as  well  as  an  excellent  protection  against  over¬ 
modulation  you  will  be  looking  into  the  new  Gates  27-C  Peak  Limiting 
Amplifier. 

W  rite  for  catalog  bulletin  CM27  today 


Literature 


Phutometer.  Photrix  Universal,  Mod- 
t'ls  A  and  B.  4-page  bulletin  thoroughly 
describes  precision  instruments  for  stu¬ 
dio,  darkroom,  laboratory  and  test-room. 
Dr.  F.  Loewenberg,  10  E.  40  St.,  New 
York  City. 
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HAVE  YOU  HEARD 

A  MODERN  PRESTO 

INSTANTANEOUS  RECORDING? 


Send  for  a  free  sample 

RECORDING  OF  VOICES  AND 
MUSIC  MADE  ON  THE  LATEST 
PRESTO  EQUIPMENT  AT  BOTH 
33  I  3  AND  78  RPM.  COM¬ 
PARE  THE  QUALITY  OF  RE¬ 
PRODUCTION  WITH  OTHER 
INSTANTANEOUS  RECORD¬ 
INGS  YOU  HAVE  HEARD  IN 
THE  PAST.  DISCOVER  THE 
AMAZING  RESULTS  OB¬ 
TAINED  WITH  THE  NEW 
PRESTO  "Q"  DISC.  THE 
^  PRESTO  AUTOMATIC  EQUAL¬ 
IZER.  THE  PRESTO  HIGH 
FIDELITY  CUniNG  HEAD. 

for  our  new  booklet 
telling  of  the  indui^trial  uses 
of  Presto  sound  recording 
equipment.  Clip  this  coupon 
and  mail  it  today. 


PRESTO 


RECORDING  CORP. 
143W.19tliSt.,N.Y.City 


Relays.  Complete  line  described  in 
booklet,  .\dvance  Electric  Co..  12d0  W. 
2nd  St..  Los  .Anjreles,  Cal. 

Industrial  Temperature  (iuages.  12- 
pape  booklet  contains  specifications, 

!  illustrations,  and  sectional  diascams. 

I  Weston  Electrical  Instrument  Corp., 
Newark.  N.  J. 

I93K-1989  Catalog.  Cathoile  Kay  Tubes. 
Oscillographs  and  Accessory  Apparatus. 
Allen  B.  Du  Mont  Laboratories.  Inc., 

.  Passaic.  N.  .1. 

Radio  Power  Equipment.  .-Vs  well  as 
small  air-insulated  equipment  for  radio 
power  circuits  are  listed  in  Bulletin  43-1, 
American  Transformer  Co.,  178  Emmet 
St..  Newark,  N.  .T. 

Industrial  Controller.  Checking  list  and 
catalog  sheets  available  for  h(*lders  of 
Industrial  Controller  Division  cata¬ 
logues  of  Square  D  Co.,  710  :li-d  St.. 
Milwaukee.  Wis. 

Enclosed  Safely  Switches.  Type  KBA 
heavy  duty’  industrial  switch  supersedes 
old  RB  line.  Descriptive  bulletin  avail¬ 
able.  Trumbull  Electric  Mfg.  Co.. 
Plaiuville.  Conn. 

Thermal  Time  Delay  Relays.  Bulletin 
351  describes  three  different  types. 
Ward  Leonard  Electric  Co..  ^Iount 
Vernon,  N.  Y. 

Panel  Instruments.  37  line,  covering 
industrial  and  radio  applications  in  a 
variety  of  forms  described  in  12-page 
illustrated  catalog.  Catalog  section  43- 
370.  Westinghouse  F'lectric  &  Mfg.  C(t.. 
E.  Pittsburgh.  Pa. 


Clays.  Especially  for  use  with  porce¬ 
lain  enamels.  Color  chart  and  descrip-  j 
tive  matter.  Porcelain  Enamel  &  Mfg. 
Co.,  Pemco  &  Eastern  .\ves.,  Baltimore, 
Md. 

Welders.  Electric  spot  and  arc  welders 
are  listed  in  new  catalog  :?38-T.  “Trans-  j 
formers  in  the  Making”.  Eisler  Engi¬ 
neering  Co.,  740  S.  13th  St.,  Newark, 
N.  J. 

Thermionic  Amplifier.  For  pH  and  > 
other  potential  measurements  in  high 
resistance  circuits.  Described  in  8-page 
Catalog  E-OOA.  Leeds  &  Northrup 
j  Co.,  4907  Stenton  .\ve.,  Philadelphia,  I 
I  Pa. 


Gentlemen:  Send  me  your  sample  re¬ 
cording  and  booklet  describing  the 
industrial  uses  of  sound  recording  equip¬ 
ment. 


Manic 

.Address 

Firm 


Quartz  Crystals.  For  general  commun¬ 
ication  frequencies.  Catalog  G-10.  Bli¬ 
ley  Electric  Co.,  Union  Station  Bldg., 
I  Erie,  Pa. 

I  .\rmite.  Is  an  improved  thin  insulation 
;  (fish  paper)  for  electrical  and  mechan- 
I  ical  uses.  Described  in  bulletin  “New 
I  Standards  for  Spaulding  Armite”. 
Spaulding  Fibre  Co.,  Inc.,  310  Wheeler 
^  St.,  Tonawanda,  N.  Y. 

I  Bi-Phonic  Reproducer.  Is  a  scientific 
'  tone  chamber  designed  for  use  with 
'  loud-speaker  cones.  Thoroughly  de- 
j  scribed  in  bulletin.  Bi-Phonic  Labora- 
I  tories,  5  Carman  Place,  Baldwin,  L.  I. 


^  Aiding  you  select  not  only 
the  correct  condensers  but 
also  the  other  components  that 
will  work  best  in  your  assembly 
— that  spells  Aerovox  Applica¬ 
tion  Engineering,  or  just  A.A.E. 
for  short. 


It's  this  broader  interest  in  your 
problems,  frequently  resulting 
in  savings  of  tens  of  thousands 
of  dollars  in  a  single  season’s 
production,  that  makes  AERO¬ 
VOX  an  important  factor  in  the 
success  of  many  radio  and 
allied  manufacturers. 


Submit  Your  Problem  .  .  . 

Our  engineers  will  provide  genuine  col 
laboration  bearing  on  your  entire  assembly 
problem.  Specifications,  samples  and  quo 
tations  cheerfully  submitted. 


tKOvM 


CORPORATION 


70  WasUagtoB  St 


Brooldyn.  N.  T. 


IN  CANADA:  AEROVOX  CANADA.  Limilxl  Humillon.  Onl. 
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Vpparalus  and  Technii|ue.  “Tht.‘  Lab-  ! 
(•ratory”  is  published  for  those  inter-  j 
ested  in  keeping  informed  on  latest  j 
developments.  h'isher  Scientific  Co.,  | 
Til  Forbes  St..  Pittsburgh,  Pa. 

Public  .\ddress  Systems.  20-pap:e  cata- 
lojr  No.  PS-IIS.A  describes  new  complete 
line  of  sound  systems.  l>avid  Bo>;en 
Co.,  Inc.,  dfi;?  Broadway,  New  York 
(’ity. 

Kadio  l*arts.  Catalog  No.  103b-K  »le-  j 
scribes  the  latest  designs  of  home  and 
multiple  antenna  systems  and  acces¬ 
sories,  as  well  as  auto  aerials.  L.  S. 
Brach  Mfg.  Corp.,  Dickinson  St.. 
Newark.  N.  .T. 


New  |•ro(^^lels 


Kotury  SMileh 


AUTOMATIC  ELECTRIC 


makes  MORE  relays . 

makes  BETTER  relays . 

makes  MORE  VARIETIES  of  relays 


AND — when  you  buy 
an  Automatic  Electric 
Relay  you  get  a  preci¬ 
sion  product  designed 
and  constructed  by  an 
experienced  company — 
for  Automatic  Electric 
has  been  making  relays 
LONGER  than  any 

other  manufacturer! 


THAN  ANY  OTHER 
MANUFACTURER! 


Relays  for  EVERY 

9  The  Automatic  Electric  line  of 
relays  Includes  quick  and  delayed 
action  types,  sensitive  and  heavy 
duty  types,  mechanical  locking 


INDUSTRIAL  Need 

types,  polarized  relays,  etc.  Avail¬ 
able  with  any  contact  combination 
and  for  operation  on  D.  C.  or  A.  C. 
circuits  of  any  voltage. 


T'vpf.  (IKL  rotary  switch  has  been  an- 
announccd  by  (Ji*n»*ral  Control  Co.. 

(  ambridgf.  Mass.  Operating  tests 
show  a  peiformance  of  over  2.')r>,()(t(> 
i-ydes  of  operation  umler  load,  ('ount- 
les.'  number  of  eireuit  changes  are  pro-  i 
vided  for  by  12  shaft  positions.  S  sep¬ 
arate  multiple  spring  assembly  units,  ; 
and  the  various  cams  and  cam  posi¬ 
tions.  It  has  the  same  contact  sjtring 
as.sembly  design  as  Ty|te  (JCl,  Cam 
lever  .'switch. 


Krronliii^  Marliiiu* 

CsABl.K  AT  33  1  .3  or  TS  rpm  and  mak¬ 
ing  records  uji  to  IS  in.  diameter  on 
either  wax  or  prejiared  discs  describes 
.1  new  low  priced  recorder  manufac¬ 
tured  by  .Scully  Machine  Co..  Bridge¬ 
port,  ('onti.  newly  desigtied  suction 
nozzle  and  collector  jar  eliminates  dif¬ 
ficulties  of  chip  removal  regardless  of 
static  charge.  Seven  changes  of  feed 
are  instantly  available  from  SS  to  13t) 
lines  to  an  inch.  Dual  feed  .screws  per¬ 
mit  immediate  choice  of  feed  direction 
from  the  outside-in  or  the  inside-out. 
<  oarse  starting,  finishing,  and  spacing 
line  together  with  automatic  concentric 
finishing  line  are  incorporated  in  the 
feed  mechanism. 


Small  Size  Tiiht'  IVsIi'r 

Mokei.  .333,  weighing  7  Ib.s.,  has  been 
announced  by  the  Simp.son  P'lectric  Co., 
>218  W.  Kinzie  St.,  Chicago.  Lamps 
of  various  filament  voltages,  gaseous 
rectifiers,  and  ballast  tubes  can  be 
tested  direct  in  socket  for  burn  outs 
and  opens.  Filament  switching  is  pro¬ 
vided  for  testing  double  filament  tubes. 
No  adapters  or  special  sockets  are  re¬ 
quired.  An  RM.4  standard  circuit  is 
U'ed. 


•  Writ*  for  compl*t*  illuttratad  catalog  of  ralayt,  stepping  switch*},  *l*ctric  count- 
*r$,  tol*noids,  k*y$  and  othar  *l*ctrical  control  acc*tsori*s.  Addrass  Amarican 
Automatic  Elactric  Salas  Company,  1033  W.  Van  Buran  St.,  Chicago. 


AITOIHATIC 


ELECTRIC 


M.4KERS  OF  TEI.EPIIOXE  AND  SIGNALING  APPARATFS 
EI.ErXRIC.LI.  ENGlNin5R.s,  DE'«IGNERS  AND  CONSULTANTS 


FREQUENCY 

MEASUREMENTS 

- up  to  56  megacycles 

- accurocy  0.01  ®'o 


the  type  103  ..  .  MICROMETER  FREQUENCY  METER 

features  an  •  Eiceptionally  stable  "ratio-couplad'  oscillator.  •  50-turn  dial  plus 
Veadar  counter,  highly  accurate.  *  Measurements  on  any  channels,  from  1.5  to  56  me. 
a  Direct-reading  percanta^a-deviation  calibrations.  •  Panel  trimmer,  it  set  to  WWV  or 
broadcast  monitor,  multiplies  rated  accuracy.  •  Price,  $90.00. 

H'nti  for  i/iitii  on  tiii.t  hi.io-orado .  frecisiou  instrumont 

LAMPKIN  LABORATORIES  :  :  :  :  BRADENTON.  FLORIDA 


Frequency  Measuring  Service 

Many  stations  find  this  exact  measuring  serv- 
ice  of  great  value  for  routine  observation  of 
transmitter  performance  and  for  accurately 
calibrating  their  own  monitors. 

MEASUREMENTS  WHEN  YOU  NEED  THEM  MOST 
at  any  hour  every  day  in  the  year 

R.C.A.  COMMUNICATIONS,  Inc. 

Commercial  Dept. 

A  RADIO  CORPORATION  OF  AMERICA  SERVICE 


66  BROAD  STREET 


NEW  YORK,  N.  Y. 
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WIRE  WOUND  RESISTORS 


LEACH 


RELAYS 


Resi»i)tuiir(‘  elding  Procosh 

Now  COMMKRCIAM-Y  available  from 
General  Electric  Co.,  Schenectady,  i> 
the  new  resi.stance  weldintr  process  of 
an  electronic  type  to  replace  expensivt 
.soldering  operations  in  the  manufactun 
of  radio  sets,  watches,  industrial  con 


DU  MONT 


TELETRONS 


The  Du  Mont  Type  144-9-T 
Teletron  is  a  practical  14 
inch  screen  cathode  ray 
tube  for  Television  view¬ 
ing.  Equipped  with  . 
electrostatic  de- 
flection  plates, 
sweep 

cuits  are 
simplified 

Other  features  are  high  brilliance,  black  and  white  screen, 
minimum  modulating  voltage  requirements  and  uniform 
focus  over  the  entire  screen.  Other  sizes  are  available. 

We  invite  inquiries  from  set  design  engineers. 

FOR  FURTHER  INFORMATION  WRITE 


obviates  any  danger  of  collapse 
due  to  atmospheric  pressure. 


ALLEN  B.  DU  MONT  LABORATORIES,  INC 


PASSAIC,  NEW  JERSEY 

CABLE  ADDRESS— WESPEXLIN,  NEW  YORK 


trol  devices,  etc.  .\  current  of  .several 
thousand  amps.  Hows  in  the  secondary 
circuit  of  the  welder  for  a  half-cycle, 
which  is  precisely  timed  by  an  ijrnitron 
tube  and  its  associated  control  crcuit. 
.\  dial  for  renulatintr  the  heat  by  the 
phase  shifting  method  is  provided. 


TYPE  M  •  1  WATT  •  NON-INDUCTIVE 

.  .  .  COMPLETE  OR  ROUGH  WOUND 

Available  in  resistance  range  from  .05  to  500,000  Ohms — as 
a  complete  unit  of  standard  accuracy  of  1%  or  rough  wound 
to  approximately  3%  accuracy.  Easily  calibrated  to  require¬ 
ments. 

Mounting  through  center  hole  to  clear  6  32"  screw;  terminals 
hot  tinned  copper.  Full  details  and  prices  on  request. 


Nilver  Alloy 


Nilvkk,  a  nickel-iron  alloy  of  low  ther¬ 
mal  expansion  produced  by  Driver- 
Harris  Co.,  Harrison,  N.  J,,  is  finding 
important  applications  in  present-day 
radio  components.  Useful  for  radio 
tulu's  wberein  low  expansion  memb«M' 
are  desired. 


PRECISION  RESISTOR  COMPANY 

NEWARK,  I 


332  BADGER  AVE 

Manufacturers  of  custom  built  PRECISION  and  INDUSTRIAL  WIRE  WOUND  RESISTORS 


Ret<i8tor8 

G(mh)  charactkkistics  at  7.'»  mefracycb  - 
and  up  are  made  possible  in  the  newly 
developed  type  MP  resistors  of  Int«‘r- 
national  Resistance  Co.,  Philadelphia, 
throujrh  adaptation  of  their  metallizeil 
coatinn  applied  to  a  ceramic  tube.  Avail 
able  in  5  standard  sizes  in  lengths  from 
if  to  18i  in.  Power  ratings  are  5,  UL 
2.5,  50,  and  150  watts  with  resistant* 
values  from  5  ohms  to  1000  megohms. 

Type  MV  has  also  been  announced. 
Voltages  up  to  100,000  at  150  watts  ami 
greater  on  a  18i  x  2  in.  tube  are  prac¬ 
tical.  Five  standard  units  rated  at 
5,000,  10,000,  25,000,  50,000  and  100, 
000  volts  are  available.  Engineering 
data  Folder  No.  2  de.scribes  this  resistor 
in  detail. 


ALWAYS  ON  THE  JOB  GIVING 

DEPENDABLE  OPERATION 


The  new  Leach  Impulse  Relays  make  possible 
many  new  developments  such  as  new  circuits,  new 
lock-out  schemes — alarm  systems  and  safety  devices. 
Operation  is  dependable,  absolutely  quiet,  and  fast 
.  .  .  time  required  to  shift  from  one  position  to  the 
other  is  approximately  1/60  second. 


LEACH  RELAY  COMPANY 

5913  Anita  BtaltnrA,  Its  Aafiln,  Ci 
IS  E.  2<th  8t,  New  York  City 


LEACH  RELAY  CO.,  5915  AVALON  BOULEVARD.  LOS  ANGELES,  CALIF. 

Please  send  me  your  new  catalog.  I  am  interested  in  . 

Name  . 

Company  . 

Addreti  . City  . 
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GUABDIAN^  ELECTRIC 


W.  WALNUT  STREET  CHICAGO.  ILLINOIS 


The  ultimate  in  Radiation  ^ 


WILBUR  B.  DRIVER  CO. 

NEWARK,  NEW  JERSEY 


BLILEY  ELECTRIC  COMPANY 


The  s:{  kit  rkceivku  Browning  Lab¬ 
oratories,  Inc.,  Winchester,  Mass.,  cov¬ 
ers  a  band  of  freciuencies  from  540 
to  2200  kc.  in  4  bands  to  make  a  re¬ 
ceiver  of,  and  has  extremely  low  noise 
level,  hijih  sensitivity  and  hi^h  (juality 


l!>rQUALITYjn</SERVICE 

^THE  KIND  YOU  WANT  .  .  . 

AS  YOU  REQUIRE  THEM  .  . 
SHIPPED  WITHOUT  DELAY  t 


reproduction.  .A  series  of  amateur  tun¬ 
ers  coverinjr  10,  20,  40,  SO  and  100 
meter  bands  are  also  available.  The 
tuners  are  all  band  switching  assem¬ 
blies  with  eUn-trical  band  spread.  Full 
sized  wirinjr  <lia»rrams  are  furnished 
with  the  kit. 


J.  IHKF  m.i>  he  tarter  manufacturers  of  RELAYS  .  .  . 
but  Gl'AROIAN  you  exaaly  what  you  want  uhtti  you 

want  it.  itard  to  believe,  maybe,  but  orders  are  frequently 
shipped  the  same  day — and  huill  to  customtrs  sptcifications  tt«). 
The  orders  »>f  every  customer  "rate"  equally  here — attention 
is  not  concentrated  on  one  i>r  two  bin  customers.  .No  matter 
who  you  are,  or  the  size  of  your  order,  you'll  ytet  gootl  strtiii 
— (jtl  striiie — when  you  order 

RELAYS  BY  GUARDIAN 

Relay  illustrated  is  the  Series  150.  Hundreds  of  other  types, 
and  variations,  available. 

VC  rite  for  our  cataloy:  "L,”  or  send  specifications  and  let 
us  quote. 


Mo  Jtl  lilt  Ktlu} 
Whrii  otJtring  sptiify  cut- 
rent,  I  oltage  or  resistance  of 
coif,  contact  combination 
and  load  through  contacts. 


.M(H>EL  41122,  “.Ii  mbii"  vullmclcr  and 
milliammcter  is  a  new  proiluct  of  Hick- 
oc-k  Elwtrical  Instrument  Co.,  Cleve¬ 
land,  O.  It  has  a  laryie  scale  suitable 
for  classroom  tlemonstration  purpo.ses. 
.Meter  sensitivity  is  .’{50  micro-amps.  .A 
wide  variety  of  an-  and  d-c  current  anil 
Voltaire  ranires  is  available. 


Vk'eldiii^  (liMitaotor 

An  a-o  KJNiTRo.N,  without  timing,  is  the 
new  Weld-O-Trol  of  Westinphouse 
Klectric  &  Mfir.  Co.,  Fast  Pittsburgh. 
Suitable  for  use  with  existing  timing 
device.s,  it  will  handle  applications 
where  difficulty  of  switching  the  weld¬ 
ing  machine  current  is  involved.  WL- 
»)52  and  WL-fj57  tubes  give  a  rating  for 
spot  welding  approximately  that  of  a 
:100  amp.  contactor,  and  the  WL-f5r)l  and 
WL-fl.'>6  tulles  roughly  approximate  the 
rating  of  a  fiOO  amp.  contactor.  De¬ 
scriptive  Datii  1S-M4.5  is  avaibtbU*. 


Type  R-1  ok  ToIk*  Deutschmann  Corp., 
f'anton.  Mass.,  is  a  unit  designed  to 
effectively  overcome  radio  interference 
created  by  electric  shaving  devices. 
It  is  listed  by  Underwriters  Labora¬ 
tories. 


CRYSTALS 


I'ryyvlal  Phonograph  Pickup 

The  new  “Stanpard”  Mellotone  Series 
X-78  is  designed  with  a  tone  arm  to 
minimize  tracking  errors  down  to  3  or 
4'L  A  full  lift  hinge  facilitates  needle 
insertion.  The  low  list  price  will  ap¬ 
peal  to  service  men  and  dealers  in  re¬ 
placing  old  types  of  phonograph  pickups 
on  record  players  and  radio  phonograph 
combinations.  Webster  Electric  Co., 
Racine,  Wis. 


The  complete  Bliley  line  includes 
ovens,  holders  and  crystals  lor  all 
frequencies  from  20  kc.  to  30  me. 
Several  new  units  have  recently  been 
developed  lor  high  irequency  mobile 
work.  Write  today  lor  Catalog  G-10 
for  full  description. 
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CALLITE  PRODUCTS  DIVISION 


EISLtK  tLEC  lytC  (OKPOK/il  ION 


UNION  CITY 


SHALLCROSS 
V  '30  V' 

WmE  WOUND 
flESISTOR  . 


PoHor  Cord^ 


CALLITE 

TUNGSTEN  -  MOLYBDENUM 


A  LINE  OF  voltaire-diopping  p«)Wfi’  cords 
either  for  initial  or  for  replacement 
use  with  a-c  or  d-c  sets  is  announced 
by  Clarostat  Mfn.  Co.,  Inc.,  285  N.  6th 
St.,  Brooklyn,  N.  Y.  Each  cord  is  made 
up  of  three  conductors  enclosed  in 
heavy  braided  coverinR. 


Grids 
Plates 
Cathodes 
Copper-clad 
Formed  Parts 
Hooks  and  Pigtails 
Trimet  Lead-in  Wire 
Tungsten  Filament  Wire 
Molybdenum  Anchor  Wire 
Special  Filament  Springs 

Two  and  Three-Piece  Welds  for  Hard  and  Soft  Glass 


Visitroii  Pliototiihes 

New  additions  to  the  Visitron  senes 
of  G-M  Laboratories,  IT.'U  Belmont  Ave., 
Chicago,  are  two  new  barrier  type  cells 
having  twice  the  output  of  preceding 
units.  When  desired,  both  cells  can 


We  maintain  a  competent  staff  of  engineers  ever 
at  your  service  to  assist  you.  Write  for  additional 
information  and  let  us  help  you  with  your  problems. 


be  supplied  with  visual  tilters  to  give 
them  a  color  response  ecpiivalent  to  that 
of  the  human  eye.  Bulletin  CSr)04  de¬ 
scribes  them  in  detail. 


PLUGS  — SOCKETS 

TERMINAL  PANELS,  ETC. 


Hermetically  Sealed 
in  oil  and  glass! 


SHALLCROSS 

RESISTORS,  SWITCHES 
and  INSTRUMENTS 


For  stability 
nd  accuracy 


in  instruments 
of  precision 


Our  products  have  es¬ 
tablished  an  enviable 
reputation  in  many  of 
the  industrial  and  col¬ 
lege  laboratories  in  this 
country  and  abroad. 

Write  for  Bulletia  140KD 

SHALLCROSS  MFC.  CO 

COLLINGDALE,  PA. 


CONTINENTAL  A1 
precision  carbon  resistors  in 
tolerances  of  ±2,  3,  or  5% 


HUNDREDS  OF  STANDARD  ITEMS 
OH  SPECIALS  TO  YOUR  BLUE¬ 
PRINTS. 

WRITE  FOR  BULLETINS. 

HOWARD  B.  JOXES 

2300  Wahansia  Avenue 
CHICAGO  ILL. 


CoKnMmnxL  CarbokIbc. 


13906  Lorain  Ave.,  Cleveland,  Ohio 
and  Toronto,  Ontario 
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■  lEXT  to  lasting  dependabilitY.  what  engineers  like  most  about 
CINAUDAGRAPH  speakers  is  the  versatility  of  the  line.  They  know 
that  if  CINAUDAGRAPH  doesn't  have  a  unit  to  fit  their  needs, 
CINAUDAGRAPH  will  build  it  for  them  .  .  .  build  it  soundly,  thor¬ 
oughly,  exactly  to  SPECIFICATION.  Take  advantage  of  this  exclu¬ 
sive  service,  and  get  the  extra- value  of  exclusive  design,  specialized 
engineering  and  construction  that  CINAUDAGRAPH  is  able  to  offer 
at  competitive  prices.  Your  inquiry  is  invited. 

O  Cinaudagraph  speakers  are  now  available  in  electro¬ 
dynamics  from  5"  to  27"  and  P.M.'s  from  5"  to  18". 


CINAUDAGRAPH  CORPORATION 


EXPORT  DEPARTMENT 
100  VARICK  ST.,  NEW  YORK 


DEPT.  41  SPEAKER  DIVISION 
STAMFORD,  CONNECTICUT 


PIONEER 

MANUFACTURERS 
OF  QUALITY 

crystal  devices 


ASTATIC  ““ 

Microphone  Laboratory,  Inc 

Youngstown,  Ohio 

Lic^nt^  Bfuth  Development  Co.  Patents 


M('a8uriu^  Kleetricul  Iiiipulseti 

RayTimeR  is  a  new  instrument  of  Ray¬ 
theon  Mfg.  Co.,  Waltham,  Mass,  The 
time  during  which  an  a-e  circuit  is 
emTgized  is  shown  directly  on  a  meter 
scale.  It  may  lie  calibrated  in  either 
cycles  or  seconds  and  has  a  range  of 
1/120  of  a  second  to  150  seconds,  the 
accuracy  being  plus  or  minus  5',c.  Some 
of  its  applications  are:  Checking  welder 
and  X-Ray  exposure  timing;  measur¬ 
ing  the  closing  and  opening  time  of  re¬ 
lays  and  contactors,  measuring  time 
periods  and  speeds  of  mechanisms  hav¬ 
ing  electrically  actuated  seipiences,  etc. 


K\|>oiu‘iitial  Speaker 

pM  REPKoDiCER  ANU  talk-back  unit 
known  as  ‘‘Marine  Midget"  suitable  for 
all  types  of  indoor  and  outdoor  inter¬ 
communication  systems  is  a  new  item 
of  .\tlas  Sound  Corp.,  14.'>1  HSHh  St., 
Brooklyn,  N.  Y.  The  specitications  are: 
permanent  magnet  type,  7  oz.;  jiower 
.T  watts;  voice  coil  imp«Mlance  .‘>.2  ohms 


NEW  Universal 

HAND  TACHOMETER 


at  400  cycles;  frequency  response  from 
100  to  5000  cycles;  overall  size  t)f 
complete  speaker — bell  opening  10  in. 
in  diameter;  overall  depth,  8  in.  The 
speaker  is  completely  protected  from 
mechanical  damage  as  well  as  adverse 
weather  conditions. 


★  ★★★★★★ 

New 

MULTI-UNIT 

MICROPHONE 

with  DUAL 
DIAPHRAGM 

Construction 


Pke(  isio.N  .Apparatus  Corp.,  821  K. 
.New  York  .Ave.,  Brooklyn,  N.  Y.,  an¬ 
nounces  their  new  Series  !>00  dynamic 
mutual  conductance  tube  tester.  It  is 
pii<h  button  operated  and  has  four  re- 


’Junabi"  Tiipt  A  Vnivirmtl 
Hand  Titrhomdcr 


Designed  especially  lor  high  class  public  ad¬ 
dress  and  recording  purposes,  Astatic's  new 
provides  maximum 
amplification  without  feedback  and  cannot  be 
acoustically  overloaded.  Made  in  two  models: 
MU-2  with  two  dual  diaphragm  crystal  units 
and  four  diaphragms  and  MU-4  with  four  dual 
diaphragm  crystal  units  and  eight  diaphragms. 
Black  and  chrome.  Complete  with  inter¬ 
changeable  locking  connector  and  25-ft.  cable. 

LIST  PRICES 

MU-2  $29.50  MU-4  $39.50 

See  your  Astatic  Jobber 
or  Write  for  Literature 


Meavurcs  any  speed  from  30  tu 
40.000  r.p.m.  (25  to  ,30.000  r.p.m. 
also  available). 

Only  thrc"  rani’es.  Pointer  turns 
twice  around  dial. 

Equivalent  to  a  six-range  tachometer. 
Operates  on  centrifugal  principle. 
Direct-reading.  Accurate.  Dead  beat. 
New  mechanical  features. 


Wiitr  for  IlulUtin  t 


distance  ranges,  four  decibel  ranges, 
four  output  ranges  as  well  as  paper 
condenser  leakage  test.  Provision  is 
made  for  measuring  leakages  of  all 
types  of  electi'olytic  condensers. 


JAMES  G^BIDDLE  CO 


ELECTRICAL 


Pniusdelfmia.  Pa. 


1211*0  Arch  Street 
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Announcing 

Walco  SAPPHIRE 
CUTTING  NEEDLES 


Far  superior  to  any  cutting  needle  nouc  on 
the  market  because 

1.  Absolute  uniformity— ^o\nt  is  .002  radius,  guaranteed 
accurate  to  l/10,()00th  inch. 

2.  Perfect  cutting  edge — all  other  needles  we  can  find 
show  chipped  edges  under  microscope. 

3.  Longer  life — Walco  Sapphire  Needles  will  cut  2  to  10 
times  as  many  records,  depending  on  conditions. 

Send  for  bulletin  in  which  microphotos  and  shadowgraphs  show 
clearly  the  reasons  for  definite  superiority  of  Walco  Sapphire  Needles 

ELECTROVOX  COMPANY 


424  MADISON  AVENUE 


NEW  YORK  CITY 


Cable  Address:  Walvox 

Introductory  Offer  On  your  Ut  order  we  will 
ship  free  with  each  cutting  needle  one  Walco  Sapphire 
Playback  needle,  the  only  needle  which  can’t  injure  acetate. 

LIST  PRICE  $^.oo  each  •  RESHARPENING  Si.yonet 


UNIDIRECTIONAL  DYNAMIC 
D9T 

BACK  No  Pickup 
FRONT  Full  Coverage 

VOLUME  INCREASED 
by  Reducing  Feedback 

D9T,  List  $37.50,  High  Imp.,  25'  Cable. 

D9,  List  $35.00,  Low  Imp.,  25'  Cable. 
Write  for  Catalogue  #29 
Manufacturers  Full  Line  Dynamic,  Crystal, 
and  Carbon  Microphones  and  Stands. 


AMERICAN  MICROPHONE  CO.,  INC. 

1915  So.  Western  Ave.  Los  Angeles,  Calif. 


■  WAXES  •  COMPOUNDS  •  VARNISHES 
for  ELECTRICAL  INSULATION 

Zophar  offers  prompt  service  on  Insulating  Compounds  for 
a  wide  variety  of  electrical  applications,  including: 

.  .  .  insulation  for  CONDENSERS.  TRANSFORMERS,  COILS,  power 
packs,  pot  heads,  sockets,  wiring  d.vic.s,  wet  and  dry  batteries,  etc. 

Also  WAX  SATURATORS  for  braided  wire  and  tape.  WAXES  for 
radio  parts. 

Special  compounds  made  to  yoar  order. 

ZOPHAR  MILLS  INC 

130-26th  St.  Brooklyn,  N.  Y. 

FOUNDED  184E 


I  Input  Truiii^foriiier 

I  Model  A216X,  of  Ft*rranti  Electric  Co., 
I  30  Rockefeller  Plaza,  New  York,  is  a 
new,  light  weight  input  transformer 
having  electrostatic  shields  between 
primary  and  secondary  windings.  Tech¬ 
nical  data  is:  Primary  50,200,  125/, 500 


ohms;  secondary  15,000  00,000  ohms; 
operating  level  —80  b)  -*-20  dh;  primary 
unbalanced  1  ma.;  primary  current  per 
leg  50  ma.;  operation  is  from  a  lira 
to  a  single  or  push-pull  grid  and  the 
weight  of  the  unit  is  2  lbs. 

I  Trmihle  Sliuuler 

“Troi’ble  Shooter”  is  manufactured  b\ 
Radio  City  Products  Co.,  88  Park  Place, 
New  York  City.  It  has  a  multi-.scale 
D’.Ar.sonval  0-1  millianimeter,  accurate 
within  2C,  and  measures  d-c  volts  up 
to  1000,  d-c  niilliamiieres,  and  resist 
ance  up  to  500,000  ohms. 

j  FieUI  Slrt'iigtli  Melpr 

j  A  HANDY  LOW  priced  instrument  for 
I  the  measurement  of  the  field  intensity 
I  of  antennas  on  frecpieneies  from  175(' 
j  to  60,000  kc.  has  been  introduced  by 
I  Radio  Tran.sceiver  Laboratories,  Rich 
j  niond  Hill,  New  York  ('ity.  It  eni 
!  ploys  a  diode  tul>e  rectifier  powered 


from  a  single  dry  cell  mounted  in  the 
case.  A  wavechange  switch  for  six 
bands  and  a  phone  jack  for  monitoring 
are  provided.  A  damped  meter  indi¬ 
cates  the  relative  radio  fretjuency  field 
strength. 
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★  lOSt^OW-T^-T 

★  \  ' 
★  Spot®  \mXi 

yjnrtrf«\M 

convprK^^Y^"’ 

CONDiN^*^' 

WRITE  FOR  DISCWPTIVJ 


Heintz 


SOUTH 

SAN  FRANCISCO 


volt  typvs,  may  be  tested,  as  well  a 
one  and  two-in.  cathode  ray  tubes.  .All 
test.s  according  to  R.M.A  standards  can 
also  be  made. 

.Antenna  CoiPi.i.Ni;  Tra.nskor.mek, 
designated  as  9^49  makes  possible  the 
conversion  of  existing  antenna  installa¬ 
tions  to  provide  features  of  noise  re¬ 
ducing;  antenna  when  used  in  conjunc¬ 
tion  with  the  proper  coupling  trans- 


Hea>y  Duly  Keluys 

('an  be  Ki'R.M.sHEi)  f(n’  either  a-c  or  d-c 
operation  by  Ward  Leonard  F]lectric 
Co.,  Mount  V’^ernon,  N.  Y.  .AveragP 
coil  consumption  for  d-c  i.s  4  watts  and 
for  a-c  is  7..')  watts.  Contacts  and  in¬ 
sulation  for  breakinj;  .‘10  amps,  at  2500 
volts. 


Radio  Tcbe  Tester.  .A  unit  desi>;ned 
for  simplicity  of  operation  is  Model 
15(5- A.  It  is  i»ush  button  operated  and 
has  a  roller  chart  for  setting  the  con¬ 
trols.  (Jas,  electron  ray,  ballast,  and 
battery  tubes,  including  the  new  IJ 


former.  I'p  to  1(5  radius  may  be  oper- 
at(‘d  at  one  time  from  a  sinKh*  antenna 
usinj;  the  new  couplini;  unit  together 
with  associated  di.stribution  and  re¬ 
ceiver  couplinj;  transformers. 

I’oRTAKl.E  Victroi.a,  designated  as 
0-12  has  al.so  been  announced.  It  fea¬ 
tures  improved  appearance  and  a  new 
low  price. 

Mobile  Soi  nd  U.mt.  It  is  completely 
self-contained  and  oiH*ratin>;  from  either 
(5  volt  storage  battery  or  110  volt  a-c 
power  supply.  It  contains  an  ampli¬ 
fier,  all  input  and  output  controls,  and 
a  phonojrraph  turntable.  Two  12-in. 
permanent  magnet  loud-speakers,  a  mi¬ 
crophone,  and  all  necessary  cables  and 
connections  to  place  the  system  in  oper¬ 
ation  compleU-  the  unit.  R('.A  Mf>r.  Co., 
Camden,  X.  ,1. 


A  Mntitiv*  initrumant,  dctuattd  by  audio  fr«. 
quonciat,  to  control  sacondary  circuiti  through 
othar  Sigma  ralayt. 

Allows  talaphonically  appliad  sound  to  par- 
form  control  functions.  Poisad  movamant  as- 
suras_  uniform  oparation  undar  all  installation 
conditions.  Adjustabla  sansitivity  parmits  adap¬ 
tation  to  wida  ranga  of  sarvica. 

Saa  Sigma  Data  Shaat  No.  S  for  datails. 


Kl»*rlrii*  Plantft 


I).  W.  Onan  &  Sons,  4.‘5  R*)yalston  .Ave., 
Minneapolis,  .Minn.,  announce  new  2000 
and  3000  watt  a-c  electric  plants  styled 
with  the  radiator  on  the  forward  end. 
Welded  steel  >;enerators  increase  their 
efficiency.  These  are  made  in  manual, 
self-start in>r  and  full  automatic  types. 
.Mechanical  details  and  specifications 
are  available  from  the  manufacturers. 


SIGMA  INSTRUMENTS.  INC. 

388  Trapolo  Road 

BELMONT  MASSACHUSETTS 


Plays  10,  12,  16  inch  racords. 
Oparatas  on  AC-DC  currant 
at  dual  spaads. 


EL  C6J 

XENON  GAS  FILLING 

D.C.  AMPERES  OUTPUT 
Avaraga 

Paak  . 

PEAK  FOREWARD  VOLTS.. 

PEAK  INVERSE  VOLTS  . 

AVERAGE  ARC  DROP  VOLTS  .. 
FILAMENT 

Volts  . 

Amparas  . 

OVERALL  DIMENSIONS,  inchas  ... 


Radio  Stations,  Advertising 
Agencies,  P  r  o  g  r  a  m  Pro¬ 
ducers —  Use  this  machine 
to  sell  prospects  on  their 
own  ground.  Its  complete¬ 
ness  and  simple  operation 
together  with  its  new  low 
price  makes  it  desirable  for 
everyone. 

See  Your  Dealer  or  \^rife 


ELECTRONS,  INC 


SOUND  PROJECTS  COMPANY 


127  SUSSEX  AVENUE 
NEWARK,  NEW  JERSEY.  U.S.A. 


CHICAGO 


3140  WEST  WALTON  STREET 
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GOAT  RADIO  TUBE  PARTS,  inc 


(A  DIVISION  OF  THE  FRED  GOAT  CO..  EST.  1893) 

314  DEAN  ST.,  BROOKLYN,  N.  Y. 


Patent  Suits 


1,544,081,  F.  K.  Viveland,  Tran.sinit 
tinjr  intellifrenee  by  radiant  energy 
1,778,456,  I.  Lanp:niuir,  Means  for  pm 
ductinjr  alternating  currents,  D.  (’ , 
S.  I).  Calif.  (Los  .\ngeles).  Doc.  E  745 
(C)  J,  K.  C.  .4.  ei  ill.  V.  Globe  Wirelex^ 
Ltd.,  et  ill.  Dismissed  .Apr.  1,  19.48. 

Re.  19,744,  IL  Wheeler,  Volunif 
control,  D.  C.,  N.  I).  Ill.,  E.  Div.,  Doc. 
14961,  Hazclthit'  Corp.  v.  Steicart. 
ll’arHcr  Corp.  Consent  order  dismissinu' 
suit  without  prejudice  Mar.  24,  1948 
(To  correct  error  formerly  publisheil  :i' 
Re.  19,774). 

1,624,996,  1*.  S.  Carter,  Radio  tran> 
mission  system;  1,909,610,  same.  Elec¬ 
tric  circuit;  1,974,487,  same.  Antenna; 
1,884,006,  1,927,522,  N.  E.  Lindenblad. 
same,  C.  C.  A.,  2d  Cir.,  Doc. — ,  R.  C.  A 
V.  Mnckity  Radio  Telcf/raph  Co.,  htr 
Decree  modified  (notice  .May  2,  1948 1 

Re.  19,744,  H.  .\.  Wheeler,  V'olume 
control,  1).  C.,  E.  D.  Mich.  (Detroit), 
Doc.  8.422,  Hazi’ltine  Corp.  v.  Sparl;.t- 
Withivcfton  Co.  Con.sent  decree  dismis 
sing  bill  without  prejudice  (notice  .Ajo 
28,  1948). 

1,811,099,  L.  W,  Stonecjuist,  Radi 
apparatus,  D.  C.,  X.  D.  Ill.,  E.  Div.. 
Doc.  11297,  L.  ir.  Stonequixt  et  al. 
Carter  Radio  Co.  Dismissed  on  plain 
tiff’s  motion  with  prejmlice  .Apr.  2'.'. 
1948. 


One  of  the  more  important  of 
the  many  refinements  found  in 
modern  radio  sets  is  the  tube 
shield.  The  new  improved 
IKK)  series  Goat  Form  Fitting 
Tube  Shield  used  on  all  types 
of  1939  models  is  the  result  of 
the  he.st  thinking  of  the  indus¬ 
try’s  leading  engineers. 

li/dletins  Atailablt  1  o  Aiatm- 
fudnrtrs 


Fedtures. 


Sturdy  ('onstruction 
Greater  Stability 
Improved  Grounding 
Complete  Shielding 
Better  Appearance 
Magnetic  Shielding 
tasy  Assembly- 
Space  Saving 
Beaded  Top 
Economy 


I  he  New  lmprt>\ed 
1 100  Series  CiOAl 
Form-Fittiny; 
Tube  Shield 


1,574,374,  I’.  .A.  Chamberlain,  1,795. 
214,  1,707,617,  E.  W.  Kellogg;  1,894, 
197,  Rice  &  Kellogg;  2,052,316,  R.  K 
Sagle,  D.  C.,  N.  1).  Ill.,  E.  Div.,  Doc 
15955,  R.  C.  A.  et  al.  v.  R.  Friedman  e* 
al.  (Lake  Salex  Radio  Co.).  Consent 
decree,  finding  patents  valid  and  in 
fringed,  injunction  F'eb.  21,  1948. 

1,710,073,  1,714,191,  S.  Ruben,  Elec¬ 
trical  condenser;  1,891,207,  same,  F'lec 
trolytic  conden.ser,  D,  C.,  S.  D.  X'.  A'.. 
Doc.  76/  400,  Ruben  Condenxer  Co.  e' 
al.  V.  E.  B.  Latham  &  Co.  Dismissed 
without  prejudice  (notire  May  5,  1938) 

1,404,475,  H.  I).  Arnold;  1,403,932, 
R.  H.  WiLson;  1,507,016,  L.  de  F’orest; 
1,507,017,  same;  1,811,095,  H.  J.  Round: 
Re.  18579,  Ballantine  &  Hull,  D.  C.. 
X'.  I).  Calif.  (San  F'rancisco) ,  Doc.  E 
4079-S,  R.  C.  A.  et  al.  v.  L.  D.  Stark 
(Federal  Radio  <t  Telerixion  CoJ- 
Patents  held  valid  and  infringed,  in¬ 
junction  May  16,  1938. 

1,051,685,  H.  A.  Wheeler,  Peak  de 
tector;  2,041,273,  same,  .Amplifier  vol¬ 
ume  control,  D.  C.  Md.,  Doc.  E  2466- 
Hazeltine  Corp.  v.  General  Electric  Co. 
et  al.  Dismissed  without  prejudice 
the  plaintiff  May  20,  1938. 

2,022,514,  1,913,604,  W.  A.  Mac¬ 

Donald,  Wave  signaling  system,  D.  C 
Md.,  Docs.  E  2466-E  and  2467,  Hazel- 
tine  Corp.  v.  General  Electric  Co.  et  al 
Dismissed  without  prejudice  as  to  plain¬ 
tiff  May  20,  1938. 


*74^  yKe«4"EVEN  SPEED" 
PHONOGRAPH  MOTOR 


Balancing  and  Semi-Tuned 
Power  Filters  for  All  Power. 
Ignition  and  Antenna  Circuits. 

Units  available  for:  Airplanes,  air¬ 
ships.  marine  ships,  fighting  tanks, 
police  radio,  government  and  indus¬ 
trial  research  laboratories,  colleges 
and  many  other  uses. 

•  No  shielding  required 

•  Available  in  various  capacities 
e  Light  in  weight 

e  Easy  to  install 
e  Efficient 

•  Inexpensive 

Write  for  descriptive  literature 
with  prices. 

A  number  of  good  territories  open  for 
reliable  sales  representatives. 


*  The  new  Alliance  Self-starting  "Even 
Speed"  motor  maintains  proper  record 
speed  without  the  need  of  a  governor, 
regardless  of  variations  in  record  drag, 
line  voltage  or  operating  temperature. 

Large  bearings  with  ample  oil  reserves  and 
laminated  bakelite  helical  cut  gears  assure 
smooth,  silent  operation  and  long  life.  Mo¬ 
tor  design  allows  free  ventilation  and  cooler 
operation.  Motor  dimensions  are:  Length 
4-7/14";  Width  S'A";  Depth  to  bottom  of 
motor  board — 2-13/14";  bottom  of  motor  to 
top  of  spindle  4-11/32".  Turn-table  and  motor 
(110  volt— 40  cycle)  furnished  complete  with 
rubber  spools  for  mounting.  Available  with 
9"-IO"  or  12"  turn-tables. 

For  full  Information  and  prices  write 


WHISK  LABORATORIES 


ALLIANCE  MANUFACTURING  CO. 
Allionc*,  O. 


Bryant  9-5346 
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SENSITIVE  ELECTRONIC 
AC  VOLTMETER 


MODEL  300 


1,TUT,.')45,  I,l>y2,2tj8,  E.  C.  VVente, 
Acoustic  device;  2,027,187,  same,  Sound 
translating  device;  1,734,624,  H.  C. 
Harrison,  Piston  diaphragm  having 
tangential  corrugations;  1,730,425, 
same.  Acoustic  device,  I).  C.,  S.  D.  Calif. 
(Los  Angeles),  Doc.  E  1308-Y,  Weniem 
Electric  Co,,  Inc.,  v.  Landing  Mfg.  Co. 
I)ismisse<l  without  prejudice  .June  4, 
1938. 

1,3.50,7.52,  11.  .1.  Van  der  Bijl;  1,403.-  I 
475,  H.  1).  .Arnold;  1,448,5.50,  same; 

1..  507.016,  L.  de  P'orest;  1,.507,017,  same; 

1.. 531.80.5,  K.  ('.  Mathes;  1,592,934,  R. 
V.  Hartley;  1,. 596,198,  S.  Loewe;  1,823,- 
322,  K.  A.  Heising;  1,966,065,  R.  Gunn; 
Re.  17.245,  Re.  17,247,  W.  G.  Cady;  Re. 
17,355.  same.  D.  (’.,  N.  1).  Calif.  (San 
Francisco),  Doc.  E  3946-L,  R.  C.  .4.  et 
al.  V.  Heintz  &  Knntwan,  Ltd.  Dismissed 
.Mar.  30,  1938. 

1,3.5)>,763  (a),  R.  \.  Hartley;  1,403,- 
475,  H.  D.  .\rnold;  1,465,332,  same; 
1,520,994,  same;  1,403.932,  R.  H.  Wil¬ 
son;  1,.507,016,  L.  de  Forest;  1,.507,017, 
same;  1,93*!. 162,  H.  A.  Heising,  D.  C.. 
S.  D.  Calif.  (Los  Angeles),  Doc.  E 
742  .1,  R.  C.  i-l.  et  al.  v.  Globe  Wireletot, 
Ltd.,  et  al.  Dismissed  .\pr.  1,  1938. 

l.:!5*l,763  (h),  R.  V.  Hartley;  1,403,- 
9.32,  R.  H.  Wilson;  1,46.5,332,  H.  D. 
.\rnold;  1,520,991,  same;  1,447,773, 
Espenschied  &  Brown;  1.507,016;  L.  de 
Forest;  1,507,017,  same;  1,.544,081,  P\ 
K.  Vreeland;  1,869,323.  P.  H.  Evans; 
1,890,302,  W.  Runge;  1,896,780,  F.  B. 
Llewellyn;  1,936,162,  R.  Heising;  Re. 

18.. 579,  Ballantine  &  Hull;  Re.  18916, 
.1.  G.  ,\ceves.  D.  ('.,  N.  D.  Calif.  (San 
P’rancisco),  Doc.  p]  3945  L,  R.  C.  A.  et 
al.  V.  Heint:  d;  Kant  man.  Ltd.  Dis- 
misseil  .Mar.  3,(),  1938. 

1.938,092,  2,002,844.  .\my  &  .\ceves. 
Radio  receiving  system;  Re.  19,854, 
same.  Duplex  radio  aerial  system,  filed 
.May  27,  1938,  D.  C.,  S.  D.  N.  Y.,  Doc.  E 
87/113,  Amy,  Acevex  King,  Inc.,  v. 
lUrnharh  Radio  Co.,  Inc. 


New  operating  principle. 

1 0  - 1 00,000  cycles. 

I  millivolt  to  100  volts  in  five 
ranges  (to  1,000  and  10,000 
volts  with  multiplier). 
Logarithmic  voltage  scale 
and  uniform  decibel  scale. 
A-C  operation,  115  or  230 
volts,  50-60  cycles  (rack 
mounting  and  battery-oper¬ 
ated  models  also  available). 
Permanent  calibration,  unaf¬ 
fected  by  variation  in  line 
voltage,  tubes,  etc.  Accuracy 


★  "PINCOR"  offart  t)i«  only  complat* 
lina  o*  "B"  powar  supply  aquipmant 
for  polica  units,  aircraft  and  radio 
broadcast  sarvica  and  sound  systams. 
Availabla  In  a  wida  ranqa  of  framas,  slias 
and  capacitias  to  fit  any  particular  ra- 
quiramant. 

★  "PINCOR"  dynamotori  ara  ttia  last 
word  in  afficiancy  and  raquiation. 
Oalivar  hiqlt  voltaqa  currant  for  propar 
oparation  of  your  apparatus  witls  a  mini¬ 
mum  of  A.C.  rippla.  Tfiasa  units  will  qiva 
yaart  of  smooth,  quiat,  satisfactory  sar¬ 
vica.  Thay  ara  compact,  light  walght. 
Availabla  with  or  witliouf  filtar. 

NEW  CATALOGUE  FREE 

Sand  for  tha  latasf  "PINCOR"  dynamotor 
catalogua  and  data  shaats  which  Includas 
dascriptlon  of  tha  naw  typas,  "PS," 
"CS,"  and  "TS"  dynamotors.  Mall  cou¬ 
pon  balow. 


MODEL  402 

MULTIPLIER 


SERVICE  FOR  SAILORS 


466  W.  SUPERIOR  ST.,  CHICAGO.  ILL. 
Exsort  Addreta:  26  Warrm  St..  N.  Y..  N.  V. 
Cibla:  Simontricc.  Nrw  York 


ft  BAND 
ROTORS 


Newest  addition  to  a  line  of  accessories 
designed  to  increase  the  utility  of  the 
Model  300  Voltmeter.  This  multiplier 
has  two  important  uses:  (1)  to  provide 
additional  ranges  of  1,000  and  10,000 
volts  full  scale,  and  (2)  to  increase  the 
input  irnpedance  so  that,  when  full  sens¬ 
itivity  is  not  required,  measurements 
inay  be  made  on  very  high  impedance 
circuits.  The  input  impedance  on  the 
1,000-volt  range  is  4.4  megohms  and  on 
the  10,000-volt  range  44  megohms. 


Twenty-four  hour  radio  service  on 
2514  kc.  is  offered  to  all  sailors,  on 
Lake  Michigan,  amateur  or  profes¬ 
sional,  by  station  WAY.  above, 
owned  by  a  Chicago  publisher. 
Subscribers  to  the  service  are  pro¬ 
vided  with  a  transmitter  which  is 
installed  on  the  boat  and  operates 
at  a  fixed  frequency  of  2118  kc. 


PIONEER  GEN. E-MOTOR  CORPORATION 
Orel.  R.4J,  466  West  Suparior  Street,  Chicago.  Illinois 
Without  obligation  kindly  send  mo  "PINOOR"  Silver 
Bsnd  I>>iismotor  cstslogue  and  data  sheets. 


Send  for  Bulletin  2E. 

Ballanline  Laboratories,  Im 

BOONTON  NEW  JERSEY 


Nsme  . 
Addres,. 


State 
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Write  for  Literature 

CONTINENTAL  ELECTRIC  COMPANY 

HAMILTON  AND  RICHARDS  STREETS.  GENEVA,  ILL. 


Profkssion  \i .  Sf:rvicks 


ELECTRICAL  TESTING 
LABORATORIES 

('hararterlBtU'8 
of  ('(iciiHin  Tubrs 

Ti  'tB  uf  i>iioto  rellB,  glow  Umiiit.  i-raier  Uiuik. 
TpsU  of  fin-tronic  and  optlril  dwirea. 
East  End  AveiiUt*  and  79th  Street 
New  York.  N.  Y. 

}*tiiiiie:  KuttPrfleld  8-2600 


ELECTRONIC  DEVELOPMENTS  CORPORATION 

Hesoarrh  and  Development  In  Electronh  s 
and  Itadio  rommunlcatlnn 

9S3  National  Press  Rulldinft 
WashtnKlon,  D.  ('. 


IKTERNATIONAl  ELECTROHICS.  IRC. 

AMERICAN  CONSULTINO  ENGINEERS  TO 
FOREIGN  MANUFACTURERS 


D<',.ign'-  . 

Elcotnilytlo  . 

Trsasniltur-i  . 

630  Fifth  Avrnu* 

Nvw  York.  N.  Y. 

Cable: — Interengm,  Nrw  York 


HAROLD  j.  McCreary 

Mem.  A  I  K  Ii.  A  W.S.E. 

Consu/ting  Engln»»r 

IjiNiratnry  Facilitle* 
llesearrh  Filed  ronk> 

Development  Television 

Design  Radio 

Kadorv  ITartli.e  Railroad  Slgnalinb 
Patent  Studies  Telephony 

105  W.  Adami  St.  Phone  ST  Ate  4003  Chicago.  III. 


RADIO  DEVEIOPMENT  A  RESEARCH  COUP. 

CDNSn.T.ANTS  AND  DFiSKSNFiRS 
including 

.Vnipllflers — .Antennas  -  TraiLMnltten. 
Iheelien*—  IjlKiralory  Fiuuliiment 
.S|ieeial  oiulpmeiit  di'signed  and  constructed 
M.'i  West  45lli  Stieet.  New  York.  N  Y 
1VL  BRyant  9  r>S»b 


ROWE  RADIO  RESEARCH  LABORATORY  CO. 

DOMESTIC  SECTION 

Deieliipment  Fingineers  of  Radio  Receiver- 
.Allied  Aiiiwratus  and  Pomponents. 
Dts-lgners  and  ('oiistruetors  of  Siss-lal  Fiuulpnient 
Complete  I.aberalory  Kaellllleo. 

1103  Bryn  Mawr  Ave.  Chioago.  Illinoit 

Tflephonea — Longbeach  3163 — 3164 


ROWE  RADIO  RESEARCH  UBORATORY  CO. 

FOREIGN  SECTION 

Engineering  Information  Slieelallsts  and 
Con.sultanta. 

Complete  I.aboratory  at  Dlspwal  of  Clients. 
Current  Radio  Ihvelver  Charaeleri-stitsi  Available. 
Sales.  Patent  and  I.leetise  Negotiation 
Intermisliarles. 

1103  Bryn  Mawr  Ave.  Chicago.  Illinoit.  U.S.A. 
Cable  Addreia— RORAOLAB  CHICAGO 


rftlCAt  INSTR  U  M  ENTS 


October  1938  —  ELECTRONICS 


The  Triplett  Electrical  Inatrument  Co. 

2310  Harmon  Dr..  Bluffton.  Ohio 

Please  send  me  O  iiifornistion  on  Mislel  666; 
□  Triplett  eatalog. 


Name 


Address 


CETRON  PHOTOCELLS 


Set  a  Standard 

By  Which  All  Photo  Tubes  Are  Judged 


76  DIFFERENT  TYPES  AVAILABLE 

OUR  ENGINEERING  DEPARTMENT  IS  ALWAYS  READY  TO 
ASSIST  YOU  IN  YOUR  DEVELOPMENTS. 


POCKET  VOLT-OHM-  | 
MILLIAMMETER  ' 

#  A  complete  instrument  for  all  A.C.-D.C. 
voltage,  current  and  resistance  analyses. 

Model  666  has  3"  Sq.  Triplett  improved 
rectiiier  type  instrument.  A.C.-D.C.  Volt-  I 
age  Scales  read:  10-50-250-500-1000  at  I 

1000  Ohms  per  volt  D.C.  Milliampere 
Scale  reads:  1-10-50-250.  Ohms  Scales 
read:  Low  ¥2-300;  High  250.000.  Resist¬ 
ance  range  con  be  increased  by  adding  ' 
external  batteries.  Size  3-1/16"  x  5ys" 

X  2V^".  Black  Molded  Case  and  Panel. 
Low  Loss  Selector  Switch.  Complete  with 
Alligator  Clips.  Battery  and  Test  Leads. 
Dealer  price,  $15.00. 

Attractive  heavy  black  leather  carrying 
cose  with  finished  edges  and  strop.  Model 
669.  supplied  extra.  Dealer  price.  $3.67. 

EXCLUSIVE  TRIPLETT 
LOW  LOSS  SWITCH 

Installed  in  Model  666.  Uses  two 
silvered  contacts  instead  of  one,  insur¬ 
ing  lower  contact  resistance.  On  actuol 
breakdown  test  on  and  off  operadon 
exceeded  10  million  times  without 
failure. 

Write  for  Catalog! 


1,829.2S.S,  H.  D.  Arnold, 

Thermionic  ainplitier;  1,249,252,  same. 
Method  of  and  means  for  utilizinjr  ther¬ 
mionic  currents;  1,403,475,  same.  Vac¬ 
uum  tube  circuit;  1,448,550,  same, 
Thermionic  amplifier  circuit;  1,465,332, 
same.  Vacuum  tube  amplifier;  1,520,- 
994,  same.  Electron  di.scharne  amplifier; 
1,453,982,  B.  W.  Kendall,  Electrical  re- 
ceivin};  or  repeatinjr  apparatus  and 
method  of  operating  same;  1,493,595,  D. 
G.  Blattner,  Amplifying  with  vacuum 
tubes;  1,544,921,  R,  C.  Mathes,  Am¬ 
plifier  circuit,  D.  C.  Minn.,  4th  Div., 
Doc.  E  2804,  B’cR^cm  Electric  Co.,  Inc., 
et  al.  V.  Cinema  SappHen,  Inc.,  et  ni. 
Consent  decree  for  plaintiffs  as  to 
1,329,283,  1,398,665,  1,403,475,  1,453,- 
982,  1,46.5,332  and  1,520,994,  injunction 
May  28,  1938.  Bill  dismissed  as  to 
1,349,252,  1,448,550,  1,493,.595  and 

1,.544.921,  Dec.  3,  1936. 

A(ljii<li<‘ate<l  Fatent»y 

(C.  C.  A.  N.  Y.)  Cros.sley  patent.  No. 
1,694,341,  for  magnesium  compound  and 
process  of  producing  the  same,  claims 
1  and  3  Held  invalid.  Plant  Products 
Co.  V.  Charles  Phillips  Chemical  Co., 
96  F.(2d)  .58,5. 

(C.  C.  A.  N.  Y.)  Lindenblad  patent. 
No.  1,927,522,  for  antenna  for  radio 
communication,  claims  9,  10,  19,  and 
23  Held  not  infringed.  Radio  Corpora¬ 
tion  of  America  v.  Mackay  Radio  & 
Telegraph  Co.,  96  F.(2d)  587. 


ENGINEERS  and  vx- 
pgriinsntsrs  are  very 
enthusiastic  about  this 
instrument.  Sturdy  and 
precision  built.  Handy 
lor  laboratory,  shop  or 
iield  use. 


:7/ieHANDIEST 
TESTER  of  all! 


1,573,374,  P.  Chamberlain;  1,795,- 
214,  1,707,617,  E.  W.  Kellogg;  1,894,197, 
Rice  &  Kellogg;  1,728,879,  same,  D,  C., 
N.  D.  Calif.  (San  Francisco),  Doc.  E 
4078-R,  R.  C.  .4.  et  al.  v.  L.  I).  Stark 
(Federal  Radio  &  Television  Co.).  Pa¬ 
tents  held  valid  and  infringed,  injunc¬ 
tion  May  16,  1938. 

1,455,141,  Lowell  &  Dunmore,  Radio 
receiving  apparatus;  1,606,212,  same. 
Power  amplifier;  1,635,117,  same.  Sig¬ 
nal  receiving  -system,  C.  C.  4th  Cir., 
Doc.  4261,  /’.  I).  Lowell  et  al.  v.  A.  G. 
Triplett  et  al.  Decree  affirmed  insofar 
as  it  dismisses  bill  with  respect  to 
1,455,141  and  1,635,117,  and  reversed 
insofar  as  it  sustains  validity  of  1,606,- 
212  -June  11,  1938. 
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